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DEFINITIONS AND SYMBOLS 


Aerodynamic Heating Indicator 


Aerodynamic Load Indicator 



dt q -- dynamic pressure 
Vj. — relative velocity 
“ total angle of attack 


Product of dynamic press.. re and angle 
of attack. 


Altitude 


Angle of Attack, Pitch 


Apogee Altitude 


Attitude Command 


Attitude Error 


Axial Force 


Descending Node Argument 


Drag 


Vehicle altitude above the reference 
ellipsoid measured along t.he geocentric 
position vector. 

Angle between the pitch plane component of 
the relative velocity vector and the xongi- 
tudinal axis of the vehicle, measured 
positive nose up. 

Apogee height of the osculating conic above 
the reference ellipsoid, referenced to the 
equatorial radius, 6378165 meters. 

Eulerian angle command, derived by the 
guidance system and transmitted to the 
control system. 

Difference between the vehicle attitude 
(pitch, yaw and roll Eulerian angles) and 
the vehicle attitude command. 

Conq>onent of the resultant aerodynamic 
force along the vehicle longitudinal axis 
(X axis of PASCS 8a), measured positive 
toward the nose of the vehicle. 

Angle measured in the equatorial plane 
between the orbit descending node and the 
space fixed launch meridian defined at 
Guidance Reference Release. 

Conqjonent of the resultant aerodynamic 
force along the relative velocity vector, 
measured positive opposite to the velocit 
vector . 


dynamic Pressure 


^ X (Density) x (Relative Velocity)^ 
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DEFINITIONS AND SYMBOLS (CONT'D) 


Earth Fixed Cross Range Ye conponent of PA3CS 10 position vector. 

Earlh Fixed Flight Path Angle Angle between the earth fixed velocity vector 

and the earth fixed geocentric position vector 
(PASCS 11), measured positive downrange from 
the position vector. 


Earth Fixed Position Position vector/components in an earth-fixed 

pad-centered plumbline coor,. .aate system. 

The Xe axis is coincident with the reference 
ellipsoid normal, positive upward. The Ze axis 
is parallel to the earth-fixed ainving azimuth 
£Uid is positive downrange. The Ye axis com- 
pletes a right handed syst'-m. (PASCS 10) 


Earth Fixed Velocity 

Earth Fixed Velocity Magnitude 

Eccentricity 


Velocity vector/con^onents in PASCS 10. 



Eccentricity of the osculating conic. 


Flight Azimuth Angle defining orientation of the space fixed 

coordinate system downrange cixis, Zs, at 
Guidance Reference Release, measured positive 
east of north in plane normal to the space 
fixed Xs axis. 


Geocentric Declination 


Geodetic Latitude 


Ground Range 


Inclination 


Inertial Range Angle 


Angle between the geocentric radiiis vector and 
the true equatorial plane, measured positive 
north of the equator. 

Angle between the reference ellipsoid normal 
through the point of interest and the true 
eqioatorial plane, measured positive north of 
the equator. 

Surface distance from launch site to the sub- 
vehicle point, positive east (0° - 180**). 

Angle between the Instantaneous flight plane 
and the equatorial plane. 

Angle between the instantaneous space fixed 
position vector and the space fixed position 
vector at Guidance Reference Release. 
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DEFINITIONS AND SYMBOLS (COMT'D) 


Longitude 


Longitudinal Acceleration 


Mach Number 
Maas 


Angle between the Greenwich meridian plane 
and the projection of the geocentric posi- 
tion vector in the equatorial plane, measured 
positive east of Greenwich. 

That part of the total measurable acceleration 
directed along the longitudinal axis of the 
vehicle. 

(Relative Velocity) f (Local Speed of Sound) 
Mass of the vehicle. 


Navigation Coordinate System 
Normal Force 

Perigee Altitude 
Period 

Pitch, Yaw, Roll (Inertial) 

Radius 

Range 

Relative Vehicle Attitude 


This system is identical to PASCS 13 with 
ideal navigation. 

Magnitude of the resultant aerodynamic force 
normal to the vehicle longitudinal axis, and 
in the plane defined by that axis and the 
relative velocity vector. 

Perigee height of the osculating conic above 
the reference ellipsoid, referenced to the 
equatorial radius, 6378165 meters. 

Period of the osculating conic. 

Bulerian angles of vehicle attitude measured 
with respect to the space fixed coordinate 
system. Vehicle attitude is defined by the 
ordered rotation of pitch, yaw, and roll. 

(See illustration) 

Space fixed position vector magnitude, 

VxS^ YS^ + ZS^. 

Surface distance from launch site to the 
sub-vehicle point, positive east (0** - 180*^). 

Pitch, yaw and roll angles of the vehicle In 
an earth relative system. The roll axis le 
the projection of the velocity vector In the 
local horizontal plane; the yaw axis Is In the 
local vertical plane, positive toward the 
center of the earth; the pitch axis completes 
a right handed system. Vehicle attitude le 
defined by ordered rotation- pitch, yaw and 
roll . 
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DEFlNITICHtS AND SYMBOLS (CONI'D) 


Relative Velocity 
Semi-Major Axis 

Space Fixed Cross Range 
Space Fixed Flight Path Angle 

Space Fixed Position 


Space Fixed Velocity 

Space Fixed Velocity Magnitude 

Time 

Three Sigma (3(7) 

Thrust 

True Anomaly 
Velocity Vector Azimuth 


Velocity relative to the atmosphere (In- 
cludes wind velocity) . 

Length of the chord in the orbit plane 
connecting the apogee and the perigee of 
the osculating conic. 

Ys component o£ PASCS 13 position vector. 

Angle between the space fixed velocity 
vector and the radius vector (PASCS 13) , 
measured positive downrange from radius 
vector. 

Position vector/components in a space 
fixed earth centered, plumbline coordinate 
system defined at Guidance Reference Release. 
The Xs axis Is parallel to the reference 
ellipsoid normal which passes through the 
launch site. The Zs axis is parallel to, 
and positive in the same direction as, the 
earth-fixed firing azimuth. The Ys axle 
completes the right handed system. This 
Is Project Apollo Standard Coordinate 
System 13. (PASCS 13). 

Velocity vector/components in PASCS 13. 

r 


rxs‘ 


Ys‘ 


Zs 


Instantaneous flight time referenced to 
first motion. 

Three standard deviations. 

Total effective thrust magnitude, 


Vptx^ 


FTY 


^ + PTz2. 


Angular displacement of the vehicle C.G. 
from the perigee, measured in the direction 
of the motion. 

The angle between the velocity vector pro- 
jection on the earth's surface and true 
north . 
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DBPIN1T101» AMD SYMBOfLS (CONT'D) 


I 

I 
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Vehicle Weight Inetantaneous total vehicle weight. 

Yut Position Vector Vehicle c.g. displacement components in 

a space fixed, right handed, target 
coordinate system with its origin at the 
center of the earth. The X 4 axis passes 
through the descending node of the orbit 
plane. The Z 4 axis lies in the desired 
orbit plane 90° dovnrange from the X 4 
axis. The Y 4 axis completes a right 
handed system and is perpendicular to 
the orbit plane. 



DEFINITION AND SYMBOLS (COMT’D) 


AFETR 

AFB 

AHl 

APS 

APSO 

AS 

ASTP 

B-7 

C 

C/0 

cs 

CCSD 

C.G. 

CM 

CSM 

DELTA (A) 
(AP) 

DIA 

DM 

DRL 

ECF 

EWR 

F 

FPR 

FT 

g 


Air Force Eastern Test Range 
Air Force Base 

Aerodynamic Heating Indic..tor 
Auxiliary Propulsion Systi 'i 
Apollo Soyuz Program Oftico 
Apollo Saturn 
Apollo Soyuz Test Project 
Trajectory Data Tape 
C-Band Radar Stations 
Cutoff 

Command System 

Chrysler Corporation Space Di>^ision 

Center of Gravity 

Command Module 

Command and Service Modules 

Increment 

Parameter Increment 

Vehicle Diameter 

Docking Module 

Data Requirements List 

End Conditions of Flight 

Engine Mixture Ratio 

Average Longitudinal Sea Level Thrust 

Flight Performance Reserve 

Flight Technology 

Acceleration of Gravity at Sea Leve» (9.80665 
m/sec^) 


X 



DEFINITIONS AND SYMBOLS (CONT'D) 


GCS 

GET 

GFD 

GH2 

GMT 

GRR 

GSFC 

H-1 

i 

IBM 

lECO 

lOM 

IMU 

ISP 

lU 

J-2 

KSC 

LAC 

LC 

LES 

LH2 

LMSC/HREC 

LOX 

LSA 

LVDC 


Guidance Cutoff Signal 

Ground Elapsed Time 

Government Furnished Documentation 

Gaseous Hydrogen 

Greenwich Mean ""ime 

Guidance Reference Release 

Goddard Space Flight Center 

S-IB Stage Engine 

Inclination 

International Business Machines Corp. 

Inboard Engine Cutoff Signal 
Iterative Guidance Mode 
Inertia* Measurement Unit 
Specific Impulse 
Instrument Unit 
S-IVB Stage Engine 
Kennedy Spaceflight Center 
Loss of Attitude Control 
Launch Complex 
Launch Escape System 
Liquid Hydrogen 

Lockheed Missiles and Space Company/Huntsville 
Research and Engineering Center 

Liquid Oxygen 

Level Sensor Actuation 

Launch Vehicle Digital Computer 
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L/V 

LWC 

LWO 

MDAC 

MSFC 

NASA 

N2 

N/A 

N/D 

NPV 

OECO 

01 

OT 

PASCS 

POT 

PSF; psf 

q 

RP-l 

RSS 

S-IB 

S-IU 

S-IVB 

SA 

SC 


DEFINITIONS AND SYMBOLS (CONT'D) 

Launch Vehicle 
Launch Window Closing 
Launch Window Opening 

McDonnell Douglas Aircraft Corporation 
Marshall Space Flight Center 

National Aeronautics and Space Administration 

Liquid Nitrogen 

Not Applicable 

Non-Dimensional 

Non-Propulfive Vent 

Outboard Engine Cutoff Signal 

Orbit Insertion 

Operational Trajectory 

Project Apollo Standard Coordinate System 

Preliminary Operational Flight Trajectory 

Pounds Per Square Foot 

Dynamic Pressure 

S-IB Propellant 

Root-Sum-Square 

First Stage of the Saturn IB Launch Vehicle 
Saturn Launch Vehicle Instrument Vehicle 
Second Stage of the Saturn IB Launch Vehicle 
Saturn 
Spacecraft 
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SIGMA (cr) 
( 2 ) 

SLA 

SM 

STA 

T 

TO 

T1 

T2 

T3 

T4 

TN 

UHF 

USA 

USSR 

VHF 

W 


DEFINITIONS AND SYMBOLS (CONT'D) 

Standard Deviation 
Sunnnation of 

Spacecraft Launch Adapter 

Service Module 

Vehicle Station Location 

Telemetry Stations; 

Time Base One Time 

Time Base Zero 

Time Base One 

Time Base Two 

Time Base Three 

lime Base Four 

Technical Note 

Ultra High Frequency 

United States of America 

Union of Soviet Socialist Republics 

Very High Frequency 

Flowrate 
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SUMMARY 


This report presents the ASTP (SA-210) Launch Vehicle Operational 
Flight Trajectory (OT) three sigma (3cr) flight parameter envelopes, the 
S-IVB Stage Flight Performance Reserve (FPR) , the S-IB stage design parameter 
envelopes, and pertinent trade-off factors. The ASTP (SA-210) Launch Vehicle 
500 Pound Launch Window Opening Operational Flight Trajectory was utilized 
as the nominal for this analysis. 

The flight envelopes presented are the results of statistical com- 
binations of perturbation effects, employing the Root-Sum-Square (RSS) 
technique. Concise summaries of pertinent trajectory parameter dispersions 
at S-IB/S-IVB Separation and Orbit Insertion (01) follow. 



S-IB/S- 

•IVB Sep. 

Orbit 

Insertion 


+RSS 

-RSS 

+RSS 

-RSS 

Flight Time (sec) 

2.82 

2.65 

10.99 

10.46 

Radius (m) 

2050. 

2303. 

505. 

502. 

Space Fixed Velocity (m/sec) 

46.10 

41.82 

2.47 

2.46 

Space Fixed Path Angle (deg) 

1.872 

1.776 

0.018 

0.018 

Ground Range (m) 

4646. 

3607. 

40192. 

38336. 

Earth Fixed Cross Range (m) 

4002. 

2377. 

4928. 

5125. 

Inclination (deg) 



0.019 

0.019 

Descending Node Argument (deg) 



0.019 

0.019 
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Three sigma (3 r) variations in the establishments of the Launch 
Vehicle Digital Computer (LVDC) time bases T2 , T3, and TA are displayed in 
the following table. Also included are the 3n variations in the time that 
dynamic pressure (q) decreases to one pound per square foot (psf). The 
time bases initiate independent event sequences and q s 1 psf is a 
primary Launch Escape System (LES) jettisoning criterion. 


RSS (+) 


T2 T3 

(sec) (sec) 


T4 

(sec) 


T3 Time of 
q = 1 psf 


2.70 2.82 10.99 


^.37 


RSS (-) 


2.53 2.65 10.46 


4.83 


The 3o- deviations in J-2 engine ignition and Engine Mixture Ratio (EMR) 
shift times are the same as those shown for T3, since they are programmed 
T3 events. 


The S-IVB stage three sigma Flight Performance Reserve (FPR) require- 
ments for this launch are 1172 pounds of LOX and 683 pounds of LH2. This 
FPR is considered to be valid at any point in the prescribed 500 pound launch 
window, since a previous analysis has established that FPR variation within a 
larger 700 pound launch window is less than 50 pounds. Utilizing these FPR 
data, the table on the following page provides an assessment of the S-IVB 
residual propellants predicted for the nominal mission. The nominal launch 
time is 2.84 minutes prior to the planar flight opportunity, consequently, 

96 pounds of the 500 pound launch window propellant allocation are required 
for yaw steering to the prescribed target conditions. 
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LOX 

LH 2 

Total 


(Pounds) 

(Pounds) 

(Pounds) 

Tot. 1 on board at GCS 

2208 

1792 

4000 

(l)CnviSeable 

440 

948 

1388 

(2)Total Available 

1768 

844 

2612 

3 si ;ma FPR allocation 

1172 

683 

1855 

Rem« i.ning launch window allocation 
(4.6 1 EMR) 

334 

70 

404 

Total allocation 

1506 

753 

2259 

Excess available over allocation 

262 

91 

353 

Excess useable at 4,8:1 EMR 

262 

55 

317 

E.tcess bias 

0 

36 

36 


(1) Unuseable determined by MSFC/MDAC to assure the required 6.7 m/sec 
depletion cutoff thrust decay velocity increment. 

(2) Total available LH 2 includes a 460 pound bias. 

The preceding table is a modification of the residual propellant assessment 
provided in the ASTP (SA-210) OT documentation, using the actual FPR generated 
in this analysis. 
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SECTION 1 


I 


INTRODUCTION 

Launch vehicle performance is predictable only v»ithin certain tolerances. 
Therefore, deviations from a predicted launch vehicle trajectory are expected. 
In order to establish realistic deviation limits for the ASTP (SA-210) Launch 
Vehicle Operational Flight Trajectory, a dispersion analysis has been conducted 
and is documented in this report. 

The nominal trajectory prescribed for this analysis is the ASTP (SA-210) 
Launch Vehicle 500 Pound Launch Window Opening OT. This trajectory is docu- 
mented in Reference 1. 

The error sources considered are those associated with predictions of 
vehicle characteristics, vehicle systems performances, and flight environment. 
The nominal vehicle, the boost trajectory simulations, the error sources, the 
analytic procedures utilized, and the results are discussed in the following 
sections . 

Launch vehicle guidance system inaccuracies were determined from the 
guidance error analysis, which is documented in Volume II of this publication 
(Reference 2), These data are composed of individual error source trajectory 
effects, which are statistically combined to provide trajectory parameter 
dispersion envelopes. Fixed time state variable cards are provided with 
Volume II to facilitate orbital trajectory dispersion analyses. 
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SECTION 2 


I 


DISCUSSION 


2.1 Mission Description 

The Apollo So3niz Test Project (ASTP) is a joint USA and USSR venture 
consisting of separate Apollo and Soyuz spacecraft launches for an earth 
orbit rendezvous and docking. The Soyuz will be launched first on July 15, 

1975 and inserted into a 188/228 km. (101.5/123.1 n.mi.) earth orbit inclined 
at 51.78 degrees. Subsequently, the Soyuz orbit will be circularized at 
225 km. (121.5 n.mi.). Approximately 1 \ hours after the Soyuz launch, the 
Apollo spacecraft will be launched and inserted into a 150/167 km. (81/90 n.mi.) 
earth orbit coplanar with the Soyuz orbit. The Apollo will then rendezvous 
and dock with the Soyuz. The two spacecraft will remain docked for approxi- 
mately two days, during which time the crews will exchange visits and opera- 
tional procedures. After additional docking tests, the spacecraft will 
separate and conduct independent activities. The Soyuz will deorbit approxi- 
mately 46 hours after the initial undocking, and the Apollo will remain in 
orbit, conducting experiments, for five additional days. 

2 . 2 Launch Vehicle and Trajectory Description 

The launch vehicle and typical trajectories are described in Reference 
1. Features pertinent to this analysis are discussed in the following sub- 
sections. Associated dispersion data are discussed in subsections 2.3 and 
2.4. 

2.2.1 Launch Vehicle 

The Apollo launch vehicle is Saturn IB 210. It is composed of the 
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S-lB-10 first stage, an interstage, the S-lVB-210 second stage, and the S-IU-210 
Instrument Unit. Major spacecraft elements are the CM-111 Comiand Module, the 
SM-lll Service Module, the SLA-18 Spacecraft Launch Adapter and the DM-2 
Docking Moaule. A Launch Escape Systeu. (LES) completes the space vehicle, x' 
vehicle weight breakdown is presented in Table 1. 

2.2.2 F light Environment 

The 1963 Patrick Air Force Base atmosphere model, defined in Reference 
3, is the nominal atmosphere used in this analysis. The nominal wind is the 
July mean profile from Reference 4 supplemented by compatible data from 
Reference 5 for altitudes greater than 27 kilometers. 

2.2.3 Flight Sequence of Events 

The nominal flight sequence of events, for this analysis, is presented 
in Table 2. Off nominal propulsion systems performances produce significant 
sequence changes. Of primary interest are the events which establish Launch 
Vehicle Digital Computer (LVDC) time bases and thus the subsequent events 
dependent on these time bases. A discussion of pertinent time bases and 
associated events follows. 

1) Time Base 2 (T2) - Established by S-IB stage propellant level 

sensor actuation if a downrange velocity > 500 m/sec exists. 

Significant dependent events are Inboard Engine Cut-Off Signal 
(lECO), interconnection of thrust O.K. switches and fuel depletion 
probe arming. 

2) Time Base 3 (T3) - Established when an Outboard Engine Cut-Off 
Signal (OECO) is received by the LVDC due to either LOX or fuel 
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depletion; or, by a backup LVDC signal initiated 13.00 seconds 
after establishment of Time Base 2, Pertinent dependent events 
are ullage rocket firing, S-IB retro-rocket firing, S-IB/S-IVB 
separation signal, J-2 engine start signal, IGM guidance initiation, 
and Engine Mixture Ratio (EMR) changes. 

3) Time Base 4 (T4) - Initiated approximately 0.2 seconds after 
Guidance Cutoff Signal (GCS) . In this analysis, GCS is re- 
ceived when the S-IVB stage obtains the target velocity less the 
predicted velocity increment t^-om J-2 thrust decay. The signifi- 
cant events subsequent to T4 are the preplanned orbital maneuvers 
and S-IVB stage ventings. 

It should be noted that T2 and T3 establishments are nominally de- 
pendent upon propellant level sensor actuations and propellant depletion 
detection. Therefore, establishments of these time bases are very sensitive 
to propulsion system perturbations, which affect propellant flowrate, and 
thus, tank level histories, 

2,3 Dispersion Error Sources 

Vehicle manufacturing tolerances, predicted system performance in- 
accuracies, flight environment anomalies, and guidance hardware inaccuracies 
are sources of errors which significantly affect trajectory predictions. To 
facilitate statistical analyses of such error effects, three sigma tolerances 
have been established. The three sigma tolerances considered in this analysis, 
with corresponding references, are displayed in Table 3. 
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The LOX and RP-1 density cases presented herein were generated from 
July propulsion predictions utilizing the tapes delineated in Reference 11. 

The three sigi'-.a wind data utilized are the Reference 5 annual wind profiles. 

2.4 Trajectory Dispersions and Analytical Procedures 

The trajectory parameter perturbations rebulting from this analysis 
are assuiued to be random, independent, and normally distributed. These 
assumptions allow application of the Root-Sum-Square (RSS) statistical com- 
bination method to produce a reasonable trajectory dispersion envelope. 

Dispersed trajectories were generated with each of the three sigma 
tolerances delineated in Table 3. Effects on pertinent trajectory parameters 
at S-IB/S-IVB stage separation and orbit insertion were determined and combined 
as follows: 

+ RSS = yz(+ AP)2 ; 

- RSS = ySC- AP)2 ; where 

AP = perturbed parameter - nominal parameter. 

These RSS values define a reasonable three sigma flight envelope for 
the ASTP (SA-210) Launch Vehicle Operational Flight Trajectory. In a similar 
manner, utilizing trajectory dispersion data, the S-IVB Flight Performance 
Reserve (FPR) , required to offset the combined three sigma deviations, was 
determined. This FPR and other trajectory dispersion results are presented 
in Section 3. 
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SECTION 3 


RESULTS 


3.1 Trajectory Dispersions 

Trajectory dispersion data are presented for two events, S-IB/S-IVB 
stage separat on and orbit insertion. Table 4 presents three sigma tra- 
jectory parameter deviations produced at S-IB/S-IVB separation by the S-IB 
stage propulsion, non-propulsion, and flight environment perturbations. 

Table 5 provides similar data derived from S-IVB stage perturbations. Tables 
7 and 8 display corresponding data at orbit insertion. In the event that 
both + three sigma perturbations of the same error source produce effects 
with like algebraic sign, only the larger effect is included in the RSS. 

Tables 6 and 9 display predicted three sigma flight envelopes at 
S-IB/S-IVB separation and at orbit insertion, respectively. These envelopes 
are the root-sum-square of the previously mentioned error source group effects 
with the RSS of the Inertial Measurement Unit (IMU) error effects included in 
Table 9. Individual IMU error effects are provided in Reference 2. 

Results of the analysis show that the expected extreme deviations for 
T2 are +2.70 and -2.53 seconds. Analysis also reveals that the maximum 
deviations expected for T3 are +2,82 seconds and -2,65 seconds. Since S-IB/ 
S-IVB stage separation, J-2 ignition, and IGM Initiation times are dependent 
on T3, the maximum expected deviations for these events are the same as those 
of T3. This fact is reflected in Table 6 for S-IB/S-IVB stage separation. 
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A basic criterion for Launch Escape System (LES) jettisoning is that 
dynamic pressure (q) has decreased to one pound per square foot (psf). 

Therefore, the three sigma dispersion on the time this occurs was determined 
to facilitate selection of a satisfactory LES jettison time. It was found 
that q = 1 psf may occur as early as T3 +20.81 seconds or as late as T3 
+31.01 seconds. These extremes reflect deviations of -4.83 seconds, and 
+5.37 seconds, respectively, from the nominal T3 + 25.64 seconds. Thus, 
current OT simulation LES jettison time of T3 + 32 seconds provides 3 cr 
probability that q < 1 psf. 

The S-IVB stage EMR step down is a T3 event, therefore the expected 
deviation extremes are those presented previously for T3. It is found that 
the maximum expected variations in T4 are +10.99 seconds and -10,46 seconds 
as shown in Table 9. These variations are primarily due to S-IVB propulsion 
perturbations . 

The error sources prescribed for this analysis. Table 3, do not include 
conditions and tolerances which contribute to a realistic vehicle attitude 
rate envelope determination at S-IB/S-IVB physical separation or orbit insertion. 
Consequently, the total attitude rate envelopes have been omitted from Tables 
6 and 9, 

Durintj S-IVB stage flight, roll control is maintained by the Auxiliary 
Propulsion System (APS). This system also assumes pitch and yaw control at 
T4 +3.5 seconds. Essentially, the APS corrects attitude errors when the 
attitude error signals exceed one degree. These criteria allow attitude errors 
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to approach + one degree at orbit insertion, thus a two degree APS deadband 
exists. Consequently, attitude differences (dispersed - nominal) could be 
Increased by nearly two degrees due to the APS deadband if the dispersion and 
the nominal attitude errors approached opposite deadband limits. Such ao 
increase would be compounded by the RSS process, therefore, this met lS 

not applicable for attitude dispersion envelope derivations at orhii ^rtio.i. 

Accordingly, attitude envelopes have been excluded from Table 9. These 
attitude envelopes as well as the attitude rate envelopes discussed in the 
previous paragraph are currently derived at MSFC by an alternate method. 

Three sigma dispersion envelopes of pertinent design parameters during 
S-IB stage flight are displayed in Table 10. Tables 11 and 12 provide perti- 
nent performance trade-off factors at S-IB/S-IVB separation and orbit insertion, 
respectively. Table l3 exhibits the effects at orbit insertion of large 
guidance platform azimuth misalignments. Such misalignments may result from 
ground control equipment inaccuracies in the event that a backup alignment 
scheme is employed. These effects are not included in the three sigma enve- 
lopes presented herein. 

3 , 2 S-IVB Stage Flight Performance Reserve 

The S-IVB stage 3<r Flight Performance Reserve (FPR) requirements for 
this mission are derived in Table 14. The requirements are 1172 pounds of 
LOX and 683 pounds of LH2. A previous analysis, documented in Reference 19, 
has established that FPR variation within a 700 pound launch window is less 
than 50 pounds. Therefore, this FPR is considered valid at any point in the 
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specified 500 pound launch window. Utilizing this FPR, the residual 
S-IVB propellant assessment presented in Reference 1 is modified in Llie 
following table. 




LOX 

(Pounds) 

LH2 

(Pounds) 

Total 

(Pounds) 


Total on board at GCS 

2208 

1792 

4000 

(1) 

Unuseable 

440 

948 

1338 

(2) 

Total Available 

1768 

844 

2612 


3 sigma FPR allocation 

1172 

683 

1855 


Remaining launch window allocation 
(4,8:1 EMR) 

334 

70 

404 






Total allocation 

1506 

753 

2259 


Excess available over allocatio,. 

262 

91 

353 


Excess useable at 4.8:1 EMR 

262 

55 

317 


Excess bias 

0 

36 

36 


(1) Unuseable determined by MSFC/MDAC to assure the required 6.7 m/sec 
depletion cutoff thrust decay velocity increment. 

(2) Total available LH 2 include., a 460 pound bias. 

Table 14 also con.:alrs significant individual perturbation effects 
on the S-I'/B stage propellant components consumed and the readily applicable 
trade-off factors. Utilizing the proper algebraic sign, these trade-off 
factors provide quick estimates of perturbat 'on effects on S-IVB propellants 
consumed. 
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TABLE 1 


ASTP (SA-210) L/V OPERATIONAL FLIGHT TRAJECTORY DISPERSION ANALYSIS 

VEHICLE WEIGHT BREAKDOWN 
500 POUND LAUNCH WINDOW OPENING TRAJECTORY 
(POUNDS) 


DM 4,492 

SM 15,446 

CM 12,955 

SLA Panels 2,343 

SLA (Fixed) 2,164 

Instrument Unit 4,099 

■<S-IVB Stage 25,108 

* '^Useable S-IVB Propellant 1,733 

Orbit Insertion Weight 68,340 

LOX Vented 11 

, -2 Thrust Decay and Drain Propellant 121 

S-IVB Cutoff Weight 68,472 

S-IVB Propellant Consumed 229,476 

S-IVB APS Propellant Consumed 6 

LES 9,151 

Ullage Cases 214 

S-IVB "907; Thrust" Weight 307,319 

S-ITO GH2 Start Tank 4 

S-IVB Buildup Propellant Consumed 383 

Ullage Propellant Consumed 176 

S-IVB Weight at Separation 307,882 

S-IVB Aft Frame Hardware 31 

S-IB/S-IVB Interstage 6,718 

S-12 Dry Weight 84,410 

S-IB Residuals and Reserves 10,200 

S-IVB Detonation Package 5 

S-IVB Frost Dissipated 200 

S-IB Frost Dissipated 1,000 

S-IB Seal Purge Consumed (N2) 6 

S-IB Fuel Additive Consumed (Oronice) 27 

S-IB Gearbox Consumption (RP-1) 699 

Inboard Engine Thrust Decay Prpt. Consumed 2,181 

Outboard Engine Thrust Decay Prpt. Consumed 

to Separation 1,529 

S-IB Mainstage Propellant Consumed 881,519 

Vehicle Weight at First Motion 1,296,407 


* Includes sufficient useable propellant to assure the required 6.7 m/s 
depletion thrust decay velocity increment and a 460 pound LH2 bias. 

** Composed of 1,434 pounds of LOX and 299 pounds of LH2. 
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TABLE 2 


ASTP 

FLIGHT 

(SA-210) launch vehicle OPl 
FLIGHT SEQUENCE 
500 POUND LAUNCH WINDOW 

LVDC 

TIME FLIGHT 

(HR: MIN: SEC) 

(SEC) 

PROGRAM 

TIME(SEC) 

-0:00:17.20 

- 17.20 

tO.OO)o 

-0:00:03.30 

- 3.30 

... 

- 0 : 00*00 20 

- 0.20 

— 

0 : 0 ': 0{;.00 

0.00 

— 

0 : 00 : 00.20 

0.20 

(O.OO)i 

0 : 00 : 10.00 

10.00 

(9.80)^ 

0:00:57.74 

57.74 

0:01:13.20 

73.20 

— 

0:01:40.20 

100 . 20 

( 100 . 00 ), 

0 : 02 : 00.20 

120.20 

( 120 . 00 ), 

0:02:08.07 

128.07 

(127.87)1 

0:02:09.00 

129.00 

(I28.80)i 

0:02:13.07 

133.07 

( 0 . 00)2 

0:02:16.07 

136.07 

( 3 . 00)2 

0:02:19.47 

139.47 

( 0 . 00)3 

0:02:20.57 

140.57 

( 1 . 10)3 

0:02:20.77 

140.77 

(1.30)3 

0:02:20.85 

140.85 

— 

0:02:22.17 

142.17 

(2.70)3 

0:02:25.57 

145.57 

— 

0:02:28.17 

148.17 

(8.70)., 

0:02:28.57 

148.57 


0:02:32.77 

152.77 

(13.30)3 

0:02:45.11 

165.11 

— 

0:02:51.47 

171.47 

— 

0:02:54.47 

174.47 

(35.00)3 

0:03:01.47 

181.47 

(42.00)3 

0:05:43.17 

343.17 

(203.70)3 

0:07:47.57 

467.57 

(328.10)3 

0:09:44.07 

584.07 

— 

0:09:44.27 

584.27 

r-N 

0 

0 

0 

0:09:44.87 

584.87 

(0.60)^ 

0:09:54.07 

594.07 

- 

0:09:54.67 

594.67 

(10 40), 

0:10:04.27 

604.27 

( 20 . 00)4 


0:10:44.87 

0:11:40.00 


444.87 

700.00 


(60.60)^ 


EVENT 

Guidance Reference Release (GRR) ; 
Initiation of Tire Base 0 . 

Time for S-'B >‘.Tin'^tage Ign’ *■’ -'i , 
Hold Down Arm Release Signal. 

First Motion. 

Lift-Off Signal; In'.tiate Time 
Base 1 . 

Initiate Pitch and Ro^l Maneuvers. 
Mach One. 

Maximum Dynamic Pressure. 

Control Gain Switch Point. 

Control Gain Switch Point. 

Enable S-IB Propellant Level 
Sensors , 

Arrest Attitude Ccr.mands. 

Level Sensor Actuation; 

Initiate Time Base 2 . 

Inboard Engine Cutoff (lECO). 
Outboard Engine Cutoff (OECO) ; 
Initiate Time Base 3 . 

Ullage Rockets Ignition. 

Separation Signal. 

S-IB/S-IVB Physical S paration. 

J-2 Engine Start Command. 

907o J-2 Thrust Level. 

Command 5 . d ; 1 EMR . 

Ullage Burn Out. 

Jettison Ullage Rocket Motors. 
Dynamic Pressure = 1 PSF. 

LES Jettison. 

Command Active Guidance Initiation. 
Control Gain Switch Point. 

Control Gain Switch Point. 

Command EMR Shift to 4.8:1. 

Guidance Cutoff Signal (GCS) . 
Initiate Time Base 4 ; 

Inertial Attitude Freeze. 

Initiate LOE N?V. 

Orbit Insertion. 

Initiate LH 2 NPV. 

Initiate a maneuver to align and 
maintain the S-IVB/CSM along the 
local horizontal, nose leading, 
position 1 down. 

End LOX NPV. 

End of trajectory simulation. 
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TABLE 3 


ASTP (SA-210) L/V OPERATIONAL FLIGHT TRAJECTORY DISPERSION ANALYSIS 

THREE SIGMA TOLERANCES 


GROUP 

ITEM 


TOLERANCE 

REF L PENCE 

S-IB Stage 

Non -Propellant Mass 

+310 Pounds 

6 



Non-Propulsion 

Thrust Misalignment (Pitch) 

+0.62 Degrees 

6 




Thrust Misalignment (Yaw) 

+0.62 Degrees 

6 




Thrust Misalignment (Roll) 

+0.62 Degrees 

6 




Axial Force Coefficient 

Maximum 


7 




Axial Force Coefficient 

Minimum 


7 




♦Center of Gravity Offset (y) 

+0.05 Meters 

8 




♦Center of Gravity Offset (z) 

+0.05 Meters 

8 



Environment 

Hea dwind 

Annua 1 

3 tr where 

5 




Tailwind 

Annua 1 

available. 

5 




Right Cross Wind 

Annual 

maximum 

5 




Left Cross Wind 

Annual 

otherwise 

5 




Atmosphere 

Hot Atmosphere Profile 

9 




Atmosphere 

Cold Atmosphere Profile 

9 



S-IB Stage 

High LOX Density 

- 3cr July Surface Winds 

10, 11 

& 

12 

Propulsion 

Low LOX Density 

+ 3<r July Surface Winds 

10, 11 

6 

12 


High Fuel Density 

- 3<r July Surface Temp. 

10, 11 

& 

12 


Low Fuel Density 

+ 3cr July Surface Temp. 

10, 11 

& 

12 


Fuel Mass 

+ 0.60% 


10 




Fuel Mass 

- 0.60% 


10, 11 

& 

12 


LOX Mass 

+ 0.45% 


10, 11 

& 

12 


LCX Mass 

- 0.60% 


10 




Thrust and Flowrate 

+ 1.5 % 


10 




ISP and Flowrate 

+ 1.95 Seconds 

10 




Engine Mixture Ratio 

+ 2800 Pound Max. Residual 

10 




Engine Mixture Ratio 

- 1550 Pound Min. Residual 

10, 11 

£c 

12 


H-1 Engine Thrust Decay 

+ RSS of 

22.5% of Nominal 

13 





Thrust 

Decay Impulse 






For Each H-1 Engine 




S-IVB Stage 

Non-Propellant Mass 

+ 200 Pounds 

6 



Non-Propulsion 

♦Center of Gravity Offset (y) 

+ 0.05 Meters 

6 




♦Center of Gravity Offset (z) 

+0.05 Meters 

6 




Thrust Misalignment (Pitch) 

+1.24 Degrees 

6 




Thrust Misalignment (Yaw) 

+ 1.24 Degrees 

6 



Instrument Unit 

Inertial Measurement Units 



14 & 15 



* Referenced to Project Apollo Standard Coordinate System 9. 
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TABLE 3 (COOTINUED) 

ASTP (SA-210) L/V OPERATIONAL FLIGHT TRAJECTORY DISPERSION ANALYSIS 

THREE SIGMA TOLERANCES 

GROUP ITEM TOLERANCE REFERENCE 

S-IVB Stage J-2 Thrust Decay Dispersion Limits 16 & 18 

Propulsion Cases 1 through 12 Identified below 


S-IVB Stage Engine Performance Dispersions 


MSFC 
Tape 
No . 

Case 

Deviations from Nominal 

LH2 

Flowrate 

(Ibs/sec) 

LOX 

Flowrate 

(Ibs/sec) 

Total 

Flowrate 

(Ibs/sec) 

Engine 

Mixture 

Ratio 

Specific 

Impulse 

(secs) 

Thrust 

(lbs) 

00029 

a 

+0,830 

+7.526 

+8.356 

+0.035 

+0.233 

+3678. 

00169 

B 

-0.830 

-7.526 

-8.356 

-0.035 

-0.233 

-3678 

00254 

B 

+0.396 

+0.659 

+1.055 

-0.018 

+1.935 

+1504. 

00562 

B 

-0.396 

-0.659 

-1.055 

+0.018 

-1.935 

-1504. 

00701 

5 

+1,083 

-0.167 

+0.917 

-0.072 

-0.074 

+ 349. 

00758 

6 

-1.083 

+0.167 

-0.917 

+0.072 

+0.074 

- 349. 

00916 

7 

+0.253 

+3.053 

+3.306 

+0.020 

-0.097 

+1350. 

01059 

8 

-0.253 

-3.053 

-3.306 

-0.020 

+0.097 

-1350. 

*28311 

9 

+0.64 57c LOX Load 





*28311 

10 

-0.6457 LOX Load 





*28311 

11 

+0. 9027c Fuel Load 





*28311 

12 

-0.9027c Fuel Load 






* Nominal ASTP (SA-210) Launch Vehicle Operational Flight 
Trajectory Propulsion Data. 


19 














AblP (SA-210) L/V OPERATlOMu FLIt.Hl TpA^tCTCxY . Ic,H:.KSION ftHALYSl!; 
TRAJECTORY DISPERSlOf.S AT S-lB/S-IVb S.ParATION 
S-l» PROPULSION/NON-PpOpULSIoN TH..EE SIGVm DEVIATIONS 


L. H 
-J 1. 
o O 


I 

I 

I 

t *••••••••«»••••. 

I OOOOOOOOQOOOOOaOOOOOO 

CD I <»r^^c\jtn(^a»r^«*4^^«4iOQD9' 


□ i >sj O K) 

w I 

O I 
d* 


I O ^ nO :t I 


O Uj 
UJ o 
X z: 

9^ < 

u, c: 

X t- 
H v/' 
a c 

< i 

Ui u 


o 

X u. 


1 

1 

• • • 

« • • • 

• • • 

• • • • 

• 

• • 


• • • 


* • 

• 


• • 

• • 

• • 


1 

1 


• 

1 

• 

X c 

0-, 

1 

(V ^ oc 

O' t" ~ 

^ iT O' 

in ^ so 

(V 

Oi c\. 

r 

a£ C O' 

r«- <v ^ 

C rt 

K' 

0 

:t O' 

IT — 

m 

r* 

1 

K1 

1 


O 

X 

1 

^ w <\i oj 1 *^ ^ r*. 

OS O' O 

o O' sD 

r« 

1 

fO lO *0 if> 

O cC 1 ^ 

K> a 

O' 

sO 

vD O 

•-» r* 

J‘ tO 


1 


1 

o 

IX < 


1 

lO r- O' 

CD :t Xi ^ 

1 

rt lo ® 

a 


1 


csj in in 

1 

a- 


d* 

1 


1 


1 

o 

O Q 


1 

^ 1 

1 


•H ^ — 1 





1 1 



1 





1 

a- 

1 

fO 



1 

so 

1 

1 

1 




1 





1 




1 


1 

1 


u X ^ T 
u o <i — 


Q. -I 
J^ a. 


uJ LD 

U ui U </) 
< X C N 

a - L 

i/Ul UJ 


I iA 
(M«-« 
I 


fO 

I 


«H ^ aD tn in ^ in < 
in I I I 

iT 

I 


tn 9 ^ to tn 

•-< K) oi ^ 

yO 

fv r- 

^ O' 

1 (M 

1 I'' 

O' O' I*) lO 1 

® ® ® ® t'*- 

O' 

C. \Q 

1 

1 O 

1 f- 

® ® 1 

»n in 1 «H 


to ^ 


1 o 

1 iO 

>-*« 

1 


^ rr 


I ^ 

1 


0'o»n«cQf^^,oo^^<\irt\Oiooo*^-«*inin^inoof*'r*'t-»«-«oj.MK)<D.i3-+-Hi; 

fOr0^3^i>J*-t.\IO^OOCMCwOOOOO^OJ<MOOO»*H-^c:>OlOK>WJt3^C“ 


vO I 
vj 


I 

I 


ir^.?u<\i^(\»r^x<\i>nsfXNc r C'T-*#rK X". 

CO<NflO^Cj:f ^^0<y^<)<0<0<0<CK>^‘N^0f0<\l^•^•^O y* s: ^C^O 


coi/J^ loor^NsOfomcocor^o 

I ^.p4| •^•^i I I 

K I II II I 

<M 


« lO K) o m «H O’ (MO«-4«-irOin^(M<-«**t<V<v%X>i|>^fOc\j^K>sO 
iom>o-^v0^or^in(M(7^ooin*o imu^incv*^^! 04 cm 
COCM^NOrO^C\J(M«HrOK}iniT^<M I OOll OCO 

^11 It.rf^ll I 

m I I 

iD 


^K>soior«'-^m®mo®cr>i> 
I N ® r. -\i ^ o 


CV <M 

I 


^ c-« I 

I I 


I 


I UJ 



m ^ O' 

^ ® CO in 

o o 

_ 

u 

1 

<t r- O' 

o iT m X- 

O «H 

I-H PH 

oj 


• • • 

• • • • 

• mm 

-J ♦- 

\A 


o 

^ • 1 

CM 

U. 



;0 


1 


OOOOOOOOOOC’^'JCC- O 


• I 



1 


X 

X 

1 1 


























1 


o 

o 

a a 






J 

>■ >■ 















Ui 




t 



3 

cr q: 

♦ 

1 



4 

4 

4 4 

♦ 

1 












UJ 

3 




1 






pp» 

1 

♦ 


“ 

U U 


-w 






HH 







PH 




1 



1 

♦ 1 



• 

• 

O 

a 

iAi UJ 



X 

X 




4> 

1 





PH 

u. 




1 





uJ 

Ui 

♦ 

1 

PH 

pH 

oo 

i/l 

l/> 

U 

u 


3 

-1 

w 

W 





u. 

o 




1 



o 

m i/i 

h- 


«■* 


in 

lA 


in 

lA 

1“ 

1- 


3 

J 




•»» 



o 

a 




1 

X 

s/1 

J} 

i/) i/) 

4 

4 



UJ 

UI 

K 

4 

4 

PH 

^440 

5 

P 

p 





X 

X 




1 >- 

K X 

4 

< 

< < 

O 

a 

Ui 


O' 

0. 

lAlA 

Z 

Z 

X 

a x> 

0. 

X 

u. 

U. 

>- 

>• M 

V 


a CL 





1 K >■ 

»-* I- 



s. z 


3 


K 



3 3 








UI 

UI 

♦ 

1 4> 

1 


3 Q 

Ui 




1 ^ 

*-< 





o 

< 

4 

y 

4 

X «x 


r» 

♦ 

1 

♦ 1 

■P 

1 

o 

o 





^ ^ ’ai 

X 




1 1/1 

X i/l 

o 

1*3 

O 


•i 

X 

a 

3 


XX 


J* 






u 

u 


w w 

HP 


>; PH Qc 

Uj 



l'i 

1 i: ;/) 

ai ^ 



Z 2 

u. 

lx 

9 

"9 

Z 

X 

♦- ♦- 

4 

4 












-< Ui 

I 


A 


1 uJ 2 

n U: 

M 

PH 

^ pa 



O 

O 

PH 

PH 


J 

J 

• 

• 

• • 

• 

• 

UJ 

UJ 

K 

H I- 



A I 

a 


A 


1 :d m 

3 

X 

J 

J .J 

“il 


J 

hJ 

X 

Z 

ol Oi 

J 

hI 

sA 

jt 

sAiA 

A 

lA 

u 

a 

Ui 

Ul aJ 

UI 


A A X 

A 


X 

t-m 

1 o 

J 

< 

4 

< 4 

z 

JF 

lx 

u. 

4 

M 

z z 

UJ 

UI 

a 

pH 

PH 

PH PH 

PH 

PH 

X 

K 

A 

1/) i/> 


O Jl J) 

o 



t- 

1 X 

Ui J 

o 

O 

O O 

4 

4 



Z 

X 

PHP-I 

X 

z 

z 

z z 

z 

X 

o 

O 

U. 

l^lui^OOXOO 

z 


uJ 


1 «J O K D U 

-1 


J ^ 



O 

& 




o 

o 






li. 

U. 

u. 

UU.U.ZZUXZ 

H 


> 

>-• 

1 < ^ O U. 3 




►- 

K 

z 

i 

• 

• 

z z 

X 

iC 

»- 

H- 

H* 

p- 

K 



o 

O O O PH 

PH 

yJ h- 

4 


PH 

j: 

1 Z J 


> 

• 

* • 

i/l 


4 

4 


o: 

UlUi 

X 

a 

lA 

lA 

sAlA 

A 

A 

J 

J 



« 

2 

p- 4 



H 

<I 

1 Hll 

X 

K 

»“ 

1- K 

3 




• 

• 

1 

• 

3 

3 

33 

3 

3 

4 

4 

• 

p p 

• O -1 X »- 

O 


PH 

> 

1 S.O M iS> ^ 

a 

Q. 

OL a 

X 

s 

0. 

a 

z 

X 

•U 

p 

i 

oc 

QC 

OCGC 

X 

« 

PH 

PH 

o 

l9l£>04pHt^l^l» 

-1 


A 


10^0 

« o 

X 

X 

X X 

,■ 


cA 

iA 

• 

• 

• 1 

s3 

o 

X 

X 

X X 

X 

X 

X 

X 

• 

p p 

p ^ 

< 

*-• ai O 

o 


O 


1 Z X ^ X -1 

0. 

a. 

CL a 

H 

K 

•4 

PH 

aJ 

UJ 

XX 

2 

2 

1- 

K 

l-H 

♦— 

H 

4 

4 

u 

c 

c 

c 

H 

T 

X J z 

u 


CL 


20 


ORIGINAL PAGE 13 
OF POOR QUAUTYI 


IVE RSS 



J) 

< 


• 

4 

Ul 


\n 


<■ 

z 

z o 

O Z t-i 
Ml o K 

M* < 

cr »-> Mt 
Ul o 

0 . a u. 

*/ < c 

l-l Q. 

2 ^ < 

>■ o 

q: CQ M 

0 

>- »-c 
U I _ 
oj cO bJ 
■3 >► J 

< CO X 
QC MH 
►- I 

Ul Z 

♦- c 

1 I- Ml 

O <J) 

Ml J 

J Ul D 

u X a 
o o 
^ « o: 

< ul 0 . 
z a: I 
O ui Z 
Ml Q. O 
H Ul z 

« Ml N 

QC a z 
uJ o 

CL >> •-« 
O 0 C*A 

>2d 

N U 0 . 
J UJ O 

"1 a 
< rx 

0 (T 

^ £E 

CM Ml 

1 I 

< Ul 
U) 




o 

.3 

* 

oc 

c 

K 

u 

UJ 

> 


U O 

o o 

w >> 
bJ 
> 


Ul 

rsj 


UJ 

u 

c 

CL Ul 
Ul X 


X Ui 
o , 


J 

X I 

“'I 


‘ ! 

(^ 4 >M^•lSlOlo«(^>l>em«K)^>o 4 (^at<s^lln<\Jl»^dn• 4 ln^>lft<\i(M(i)r~o«<D(^ 
a)^•l^^>^•;t 4 ■<x)> 4'4 io«r-< 4 r* 4 ociv 09 o«oo» 4 taio 4 oo(<-i(Mf^pin>a 

**«***««»««*«**«***»««** 4 ft«*«»**»a*»« 

lana^WlO >4 |<\|»4 •a'C 0 » 4 /)a 4 (Ma 4 CM 

(Vlla-I la^CMI a4a4<MCM<-la4 I IO« I w4 ^ | •-^l0 I 

t, 1111 I I ,1 


- 4 / 

-\ 


u> 

CM 

CO 

lO 


u) a- 

lOlO 

10 

•H h» 

0 

0 

C 

0 r- 

<0 

Ul 


K) 

CM Ul 

Ul O' 0 CD 

A 10 A |M 

0 O' 0 


O' 

f 


lO 

CM 

m| 


0 

0 |M 

h* CM 

CM 

W Q 

0 

0 

0 

Q Ul 

Ul 

lO 

if 

U> 

4 0 

0 ^ UMM 

CM U> ^ 

CO 0 4 


Ul 



• 

• 

• 

• 

• 

• • 

» • 

• 

• • 

• 

• 

• 

* • 

• 

• 

• 

• 

* • 

• • « • 

♦ • • • 

• • • 


• 


• 

1 




1 


1 1 


1 

1 


• 

1 

1 

4- 

if 


1 1 

4^ 4 • 

IT 4 K. 

tt 

1 

<c 


f- 















U1 

ur> 



m4 «4 


K> 


nO 


Ul 


Ui 

u 

•X »- 

a c u) 

m r. N. 

X X 

«■ w 


oir(C<\,\Ccr*^OM-Hi<) 0 'ocbitKiK) 0 ‘<rNCf^<VNCM.oir^CMir^tf 0 ‘a\cr^iXtt 


CM0v:tc0O^f0Ulv0«^O'4CM^(M I 

^ ^ ^ I I ^ d- I I 
<0 11 • 


<\ ^ I 
if ^ 

I 


CM <M 


O O 


N OJ (M K 1 

till 


K)l 0 ^o^fMrMrMC 7 «^x}fo^o^«o^a>cvJ(M^>r«a)( 0 ^o^oJc^(Mo 04 ‘tf>^t^oocOin^o<M 
>oooocM(n - -- 


•HfOfOK)ino4-(T‘crui_ _ 
<x)a^(\iMivoo^^^‘<iK)rMvooui 

o I I I I 


fi TO <Nj Ul Ul a) 

I :t ^ ^ 

•s ^ I 
I 


lO^axot^NOCM^touixOfM 

uiui 

I I •^TO 

1 


M«*^rO®cOO aoifUlwO'O-OUlOaS ^Ov 000 »O:r^t 0 OO'- 4 <V 3 '' 3 )fM' 0 ' 0 ad'O 
ocauiui^inw ^•ouiKi^^sOi i |ln 4 nc^a'lOIO leoeor^r^^f^oai--* 
-I (\J <\j -I — ' <\J tiTUlCMCMW ^ ^ 'O CD I mull 

Ul I II I II • Ml ^ I ^ fn 

Ul I • 


0 '<\iuiMi|Mio^vOioK)U)io>c^cvi«^M 4 Mi«H 94 «> 4 Cf*‘roMi^a}«a^o^evjKioor>fr) 

m<c 0 c 0 m^i 0 ^<M^O 
Q <0 |<MCU'* 4 U 1 '^^ICM 

-I Ml I till 

I 


uih>a>sor*(\j4)h>ui\Oi9rMh.ro(ii iuiiOcduiicmi 
r»<\j^>OfO^«4CMMiK)^^4>^(\j I 00 I 


I I 


I t 


Ml «4 i 

I 


Ul«HO'^®CCUlOh‘CT'U)TOKlvOircOOOOClOOOOOOOOOOOOOOOC 

ccr^a omm.*.OMiOMi 0 > 0 N^<\joo ^oooocooocooccooc^ooz: 

01 Ml I 


I <M (VI 

I 


4> I 





0 

0 

0. a 

... 





J 

>- 

V 



















UJ 

1 








J 

X cc 

•f 

1 

M» 

A 

4 

4 

4 

4 

4 

1 
















UJ 

-J 

1 











M' 

1 

4 


:3 

u 

U 

OM 

w 








M. 









|M 

1 







♦ 

1 

* • 



» 

* 

0 

0 

UJ 

UJ 



X 

X 





4 

1 









u. 

1 










LlJ 

UJ 

4- 

1 

HH 


3 

a 

Ul 

Ul 

u 

u 





W 

w 








IL 

0 

1 







Ul 

Ul 

Ul U) 

1- 


•-» 


U) 

Ul 



Ul 

Ul 

1- 

I- 

B 

M 

_l 





M. 

M. 





0 

a 

1 





>■ 


Ul 

Ul 

Ul Ul 

<. 

< 



UJ 

UJ 


H- 

4 

4 

»M 

Ml 

< 4 

0 

0 

• 

• 








X 

a 

1 





>• H 


< 

< 

< «I 

a 

a 

UJ 

UJ 

X 

a: 

Ul 

Ul 

z 

£ 

0. 

a 

>- 

> 

X 

QC 

U. 

u. 

>- 

>- N 

fSJ 





a 


1 





K >- 

>- 

X 




B 





3 

o 









Ui 


4 

1 4 

1 



• 

3 


lij 

1 





•It- tn 

►“9 





0 

< 

< 

iL 

£ 

JC 

cc 

h- 



1 

4 

1 

4 

1 

u 

3 








.aJ 

X 

1 





Ul 1^ ^ 

l/> 

0 




•j 

cr 

q: 

O 


X 

X 

,* 








u 

vU 


w w 






a 

UJ 

1 




Ul 

Z Ul UJ 

z 

z 


z z 

u. 

u. 

.« 

B 

2. 

£ 

T— 

K 


4 















B 

iii 

T 

1 

Ul 


Ul 

tZ 

UJ ? c 

u. 


M4 

M M4 



0 

0 


M4 



-1 

J 

• 

• 

• 

• 

• 

• 

UJ 

UJ ►- 

h- h- 




r 


T 

a 

1 

Ul 


Ul 

o 

:3 uJ 

J 


:i 

.30 

3 

s 


.J 

X 

z 

ui 


J 

U 

Ul 

U) 

Ul 

U) 

Ul 

Ul 

0 

Ul 

uJ 

oJ oJ 




Ul 

./> 

X 


1 

X 


X 


0 -1 


< 

< 

< < 

z 

z 


u. 

< 

M« 

z 

z 

u 


IM 


H4 

Ml 


Ml 

(C 

z 

Ul 

Ul Ul 

m 



0 

l/l 

1/1 

0 

1 




K 

^ UJ 

-J 

0 

0 

0 0 

< 

< 


£ 

X 

Ml 

Ml 

X 

a 

£ 

£ 

£ 


u. 

£ 

0 

0 

U. 

u. u. 

u. 

QO X 

3 

0 

ar 

1 



Jj 


-1 0 X D 

UJ 


-j 

-1 -1 



0 

Q 




0 

0 

0 







u. 

u. u 

u. u 

u 

z z 

^ J 

a 

£ 

K 

1 

> 


> 


^ ^ 0 u. 

o 






z 

z 

• 

• 


z 

, ;' 

a 

1- 

*- 

►- 

K 


►- 



0 

0 0 

0 


M« 


U 


4 

1 

Ml 



X. 

Z J 

Li. 

• 

• 

• • 

Ul 

Ul 

< 

« 

X 




X 

X 

Ul 

U) 

Ul 

U) 

Ul 

Ul 

£ 

J 




B 

B 

— 


4 


1 

►- 



< 

X I 



►- 

>- H* 

-> 

o 



• 

• 



1 

1 

3 

.3 

J) 



13 

4 

4 

• 

• • 

• 

0 ^ 


1- 


0 

1 



4 

> 

S 9 s u> 

2 

a 

U. 

0.0. 

a: 

% 

a 

a 


z 

m 4 

Ml 

zz 

z 

oc 

z 

cr 

X 

X 

X 


Ml 

CD 

u> 

\j) 4 0 


H" 

J 

1 

Ul 




0 Ml 0 Ml 

0 

j: 

X 

a K 

X 

X 

Ul 


• 

• 

1 

1 

1 > 

0 

X 

X 


X 



X 

X 

• 

• 

• 

uJ 

4 

•M 


0 

3 

1 

0 


. 


z X ^ r 


CL 

X 

aa 

h- 



Ml 

UJ 

UJ 

X 

X 


z 

1- 

H- 

1— 

»- 

I- 

I- 

4 

4 U 

u u 


X 4“ 

ar 

J 

X 

vj 

1 

a 


z 


I t 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I m 

I r. 
I 


(O I ^ 

sO I sO 

I I 
I 


I u> 

I sO 


sM I 
Ul I 


v'NJ 

I I 


I 
I 
1 
I 
I 
I 
I 
I 

• I • 

Ul I lO 
'O I N 
O I ^ 
4* I <V 

I I 


(\J I 0^ 
N I 10 
O I TO 
CM I CM 

I I 
I 
I 
I 

I 


I 

f 

I 

I 

CM I Ul 

* I * 
I 
I 
I 
I 
I 
I 


CM 


CM 

I 


21 


i 



AS 7 P (SA- 210 ) U/V OPERATION.',! FLIfaHT TPAot.CTOkY mpEPSION ANAuVblS 
TRAJECTORY OISPERS 10 !'S aT b-Ib/b-lVd SrPARATlOfJ 
S-lB PROPULSION/NON-PpOpULSIoN THhEE SI 6 M.. DEVIATIONS 


\ 

f 


\ 

i 


« o 

* a 

rsj 

(T 

o 

»- 

c 

Ui 

> 


u 

O K 
^ O 

w o 

> >- 


< 

1 Ui K 
C 

* 

« X 


* Ui 

# t>i 


X 

c 


z 

o 


i/1 Ui 

o > 
a 


u 

X 


a: 

U) 


^ f\io coinoofOininN(^(ft\OioofO<z>4)tfiN ojcor^ ^ cotfir** 

ooosOcccc;ttfco«H^^<MinsOCMf»>i)C3 0oto^r^coovct^in«HO<Htna'r«tf)«o 


OI«-4 l•4(^tl 

«> I I I I 


I <\l K) w* 

I /IfO I 

I 


I *-4 K) I 

I 


Oh-Oor-^rOO-^OC^I^ 

(Nio>^«-«oooooc>iciio 


* * 




O0OOOO«^Hf0^«D«flO^?«4'^•4<^N-(;SOt0 


II I a 


^ ^ 

I m in 

I 


^ I 


^ m fo « I 
w to 

I 


»0'>^n®>n»o^oO’D<M«i^h*xOwu’)*-*^4*^r*«»if><7'ooo«HfOio^O'cqa‘<o.or-<\j»^ 

;3'OinOinr'COO.Mf^<^'OTD^'OlO*0>OlOK)sO*^^ONinoONONK^h-''iirJ' 


I ^tOI I 

OV I I I 


<V - I 

I 


(V. <V 1 ICC 


r- o*. <v K 

kill 


3‘0”*>I0 =i' VN £*(CN*a wf-r^ J t 

io*-»tO(\iDf\j!a3'a'*-»ooo^r^r^ i iotorOsO>no' 

sOI I »^l I 

^0 III I 


\ .*3 iw a 3 \i C\i O J C - 

iOiO 

I I ^ K) 

I 


I I I 

I 




^ w I 
I 


I I I 


I r- f- O' » o *0 
^ 03 <Q I 
I ^ ^ 

I 


I dDcOo>cOf-^o>d I 
in in I tn ^ 

I *-i lO 


r^csj»4i^o^K>a'NK)(r4)^^^c«^«^*-i^o«a^cM>ocuHao(Mfn<0(no^^cD«nr^^ 

(\jsor^4'»DK>c^Nin»oocJ'»^c\i iinin^ro«<4--(i ir*^oo*^cr^o 

I OOll dO^ <Vi<\l^in^||Od 

«>ti ii«-t«H|i ^ ^ a III 

in I I 


CM 

• K 

O 

• N 

o 

• ^ 

o- 

1 (Ni 




X u; 

\L »• 


-I i- 
\X 


o 

lij 

l/> 


iT ^ cc c <n 

«. O' o m I* . X 


o I ^1 I 


o F*“ O' %0 »n 10 »c 
o «-i o ^ O' 0 -o 


I CSJ AJ II 
I 


in o o o o o o 
’^i c o c o o o 


ooocoooooooooooo I rvj 

CO-^OOOOOC COC<. OOC I X 


in 


CM 


•f I 

^ w ^ 

XXII 



1 




o 

o 

a 

a 

A 

A 


a 

a >• 

>• 












Ui 






1 




_i 

-J 

a 

X 

-f 

1 


< 

4 < 

4 


I 










UJ 

o 






1 








w 


1 

a 


o 

«M> W 










a 







1 






•f 




» «k 

o 

O UJ 

UJ 



X 

X 




1 

+ 

a 



u. 






i 








aJ 

UJ 

•f 1 


O 

o 

J) 1/1 

u 

U 



a 

J 




u. 

o 






1 




L' 

m 

in 

in 

K 

K 


m 

in 


J) l/l 

K 

•- 

^ 31 

a 

J 


M ^ 


o 

oc 






1 



V 

cn 

i/i 

in 

in 

< 

4 


uJ 

UI ^ 

K 

< 

< 


»•< 

4 < O 

Q 

• 

• 


X 

(X 






1 

>- 


k- X 

< 

< 

< 

4 

X 

% 

Ui UJ 

a 

a: m 

m 

£ : 


a 

CL 

>- >- a 

n 

” 

u. 

(L>- > N 


O IX 







1 

H- 

X 

i-l 

i 

2 

s. 

£ 

t 

l-l- 


o 

D 









Ui 

4- 1 <f 

• 

z a 

UI 






1 

-■< 

h- 

Ji »-• 





o 

o 

< -t. 

S' 

X X 

X 

»- r— 

♦ 



1 

•*• 


o 

o 


w Z ul 

X 






1 

l/> 


Z uO 


O 

o 

Ct 

-J 

a 

a. a. 

z> 

2> X 

X 

X Z 







u 

w ^ w 


q: 




a 


«n 

1 


m 

Ui z 


2 


z 

a. 

u. 

* s 

2. 

£ ►- 


4 

< 










UJ 

z 


m 


in 


1 

UJ 


o u. 


M4 


*-4 



o o 


*<i4 


a 

J 

• 

• 

• 

• 

• 

• 

in 

UJ 

UJH H> W »f 

m I 

a 


m 

a 

in 


1 

.J uJ 

Jl 



o 

a 

rj 


a a 

X 

z a 

aJ 

-1 

J 

in 

i/l 

in 

.n 

J) 

o 

ul UJ Ul ui 

uj 

inino. 

j) 


QC 


X 


1 


o 

-1 

< 

< 

4 

4 

z 

r 

U.U. 

4 

z 

z 

UJ 1 

aJ 

»>4 

M 


M 


M 

oc 

QC in in in 

in 

oiAin 

o 





*- 

1 

X 


oi -J 

O 

o 

o 

o 

< 

< 

£ 

£ 


a 1 

L 

£ 

z 

z 

z 

Z 

a 

o 

OU. tL u. 

s 

oa q: o o 

z 


Ui 


UJ 

< 

I ^ 

O X 

D UJ 

-J 






OCa 


O 


o 

S 






u. 

U. U. IL IL 

u 

z z u oc z 

K 


> 


> 

»-< 

1 < 

J o 

u. :a 







z ^ 

• 

• Z 

z 

X 1 

t 

K 

►- 

H- 

>- 

»- 



o o o 

3 

OK 

4 


»-« 


k4 

r 

1 Z 


-j 

u. 

• 

• 

• 

• 

in 


4 4 

a 

X UI 

Ul 

0. ' 

L 

in 

in 

sA 

m 

m 


J 

J 


S ^ 4 



K 

a 

K 

< 

1 

X 


X 

H 


I- 

H 

o 

3 


• 

• 


1 

[ 

D 

3 

D 

3 

a 

J 

4 

4 • • • 


O -J X K 

o 


m 


4 

> 

1 ai 

o 

s 

(0 % 

0. 

£k 

CL 

a 

X 

5 

CLa 

£ 

Z 'A 

«U 

z 

t 

q: 

qc 

X 

QC 

(X 

2 

»■« 

»*« <n cs iD 

in 

4 O U. K 

o 


m 


iD 


* d 


o 

o 

Q. 


nr 

X 

X 


^in 

• 

• 1 


O i 


X 

X 

X 

L 


<5 

X 

X • • • 

» oi 4 •-• oj o 

o 


o 




1 z 

X _l 

X ^ 

0. 

(X 

CL 

X 

K 

h“ 

M M 

Ui 

Ui Z 

X 

z 

-p 

K 

»- 

>- 

1- 

H 

4 

4uuuuxKo:ax 

u 


a. 


Z 


22 


i 

i 


I 


1 


1 



AbTP (SA-2X0) L/V OPERATIONti pLIfariT TRAJECTORY ,,I<;PEft5I0N ftfinl YslS 
TRAJECTORY DISPERSIOr'S AT S-lB/b-IVH S(-PaRATIOW 
S-I8 PROPULSION/NON-PrOpULSIoU THivEE SIGMa nEVlATIONS 



oc 

Ui 

D 

3 


H < 
H V 
< 


I 

UJ 

> 

* 

* X 
c 


o 

(T 


Ui 

o 


< < 

LJ 

w 

U 

I 

UI 

> 

* 


X 

u 


MoaoQoooooooooooooooow«^oaoo^*400(\i(M«-th»oo 

OOQOOOaOOOOOOoOOOOOOOOOOOOOOOOOOOOOOO 


I I 


I I 


• I 


I I 


I I 


\0(\iC'^*Hcc-H<\ifQr^cto^^c\io o <s o<z>cc*oo^^h> nO o o a o ^ CTr^cu*4fO 
c — •^<V.*-C»-aCK)^»^^CCCCUiCCCCCCCCCCCC*^C^^^CC 
OCOOOOOOOOOOOOOOOQOOOOOOOOOCOOOOOOOOO 


I I 


V^sT 3-; i V C \.^OC. 

oooooooooooooooooo>joooc^^oooo«^^oooooo 

OOOOOOOOCOOOOOOOOOOOOOOsOvOOOOCOOOOOOOO 


• I 


I K) fO I 

I 


O'oooocooooooooooooooo;r^ooooh-r^oo^f0^oo*^ 

OCOOOOwOOOOOOOOOCC:OOOir)ir)OOCC«-*«HOOOOC— *OC 


I I 


I I 


I I 


I ^ ^ I 
I 


cor^vOO^m*-«r«<\i^oi0mr^^OfOooooocoo<vMcor-oofOCM4^Oinr^(MO 

o^(M(M^^«4ooinYO*4*<«oooooom^ooo — --- 


OOOOOOOOOOOOOOOOOOOlDU^OCO 


I I 


oooor^r^ovO«^^oo 

0000 ^« 4000 C 00 


I ^ ' 
I 


I t 


trt*-»0'wc0flCir>Oh*C7'>0>0f'>sDlDOOOOOOOOOOC)OCOOOOOOOOC3 

c(r^j'oirfcr:oo*^.j*<0'0':t<vc.w.‘ ..^ooc. -/Ooocv. caczoooc-o 

0 1^1 


I <M (U 

I 


I I 






•H 

p4 







4 























X 

X 
































o 

o 

CL 

CL 





J 


>p 

>• 

>->■ 














UJ 



1 




-J 

J 

a 

(Z 

X 




4 

4 

4 

< 

♦ 













UJ 

3 











W 



4 

3 

5 

U 















3 

PH 














* 

a 

o 

uJ 

lU 



X 

X 




4 






PH 

u 











Ui 

UJ 

♦ 


PH 

PH 

O 

O 

lA 


u 

VJ 



3 

-1^ 

w 





u. 

o 








\A 



1— 

K 

Si>» 

w 

CA 

1/) 




(/) 

K 

H 

3 3 

3 

3 






o 

nr 







>- i/) 

Ul 


i/) 

4 

4 



UJ 

UJ 

K 

►- 

4 

4 

•H 

PH 

4 4 0 

O • 

• 





z 

d 






>- 

K V < 

< 

4 

4 

X 

cr 

UI 

UI 

X 

X 

(/) 

i/) 


£ 

a 

a 

>► 

>• 

Z 

z u. 

U. >> 

>- NJ N 


3 a 








z 

X 

X 

X 


M 

1- 

H- 



O 

3 








UJ 

UJ 

4 

• 4 



^ Q 

3 







h- k/) PH 




o 

O 

4 

4 


£ 

X 

a 

P- 


4 


4 


4 

1 o 

o 





-H ^ 3 







<n 

^ z lo e 

o 

e> 

o 

3 

-J 

q: 

ft 

D 


X 

X 


, " 






u 

o 

w 

w W 

w 






1 


\.n 


«/) uJ Z 2 

2 

Z 

z 

X 

u. 

3 

X 

£ 

£ 

►- 

t- 

«A 

4 












< 3 

X 


lA 


.A 


U! 

Z O U; 

PH 

►H 

•M 



C 

o 

PH 

M 



_J 

J 

• 

• 

• 

p 

• 

• UJ 

uJ >- 

h- H 

p- 


LA I 

a 


m 

1 

7) 

o 


a 

J 

3 

o 

J 

2 

3 

hI 

X 

z 

ui 

uJ 


J 

4/) 

ji 


vA 

y> 

Ji u 

3 

uJ 

3 3 

uJ 


yi A CL 

.A 


z 


X 



0-1 < 

4 

4 

4 

Z 

z 

u. 

u. 

4 


z 

r 

UJ 

UJ 

PH 

PH 

PH 

PH 

pH 

PH K 

a 

S/) 

l/> </) 



O t/> (A 

o 





H 

X 

uiJ O 

O 

O 

o 

4 

4 



£ 

z 

PH 

PH 


X 

£ 

£ 


£ 

£ 

£ O 

o 

U. 

u. u. 

U. O 3 Z O O 

£ 


UJ 


3 

<, 

O 

X ^ UIJ 

J 

-J 

J 



o 

s 



o 

o 

o 

o 






U. 

u 

u 

U U 

u. z z 

u a £ 

K 


> 


> 


J O u, ^ 





►- 

z 

z 

• 

• 

z 

z 

u. 

,r 

K 

p- 

►- 

K 


pOT 


o 

o o 

O PH PH 

3 ^ 

4 


PH 



£ 

1 2 

J u. • 

• 

• 

• 

>n 


4 

4 

X 

(T 

ui 

UJ 

X 

X 

J) 

y) 


y> 

./I 

lA J 

3 




m 9 

4 



P— 


p- 

< 

I 

X ^ 


♦- 

H- 

-> 





« 





3 

3 

3 

3 

3 

34 

4 

• 

• • 

• 

0 3X1- 

o 


PH 


4 


X sD 

« o 3 0. 

X 

(L 

a 

QC 

s 

Q. 

q. 

£ 

Z 


pH 


z 

q: 

Z 

QC 

Z 

X 

Z 

PH 



3 


CA 


3 


O *-• 

O *-« O J. 


X 

X 


X 

wO 

35 

• 

• 




o 

J" 





3 X 

X 

• 

p • 

• 

3 4 

« 3 3 

3 


3 




2 X 

J X ^ 0. 

a 

X 

a 

»- 

K 

PH 

PH 

UJ 

UI 

Z 

X 

z 

z 

»- 

H* 

h- 

K 

►- 

W 4 

4 

u 

3 3 

3 X K 

X 3 I 

O 


a 


Z 


to 


23 


i 



ASTP (SA- 210 ) L/V OPERATlOKti FLIGHT TKA„tCTOfiY „I<;pEkS 10 N AN/.lYSIS 
TRAJECTORT DISPERciO '5 AT G-IB/ 1 .-IV; S, PAkATlO'J 
S-IB PROPULSION/NON-PhOPUlSIoN THaEE SI 6 M« nt-VlATIONS 


1 


I 

U O H 
U U 3 (0 
4 X ar ij 
(L M O 
l/J U. NJ 
< 


c 

UJ 

K 

*-* X 1 
il H 
< ‘ 
X c. , 
►- 
cr 
< 


c 

L. > 
X H* 


Li. O 

i/i 


in if K) ^ 

CM i3r^ onM)®®r^o 

1 O O «i4 ^ 

1 n n 

O 

N. 

1 

CM 1 1 

^ w 1 1 ^ ^ w 



X -J 
1- oJ 

a > 

X 


O 

CM 

1 • 1 

1 



U. U 

C > 

Q M 

^ K O 

^ M 4 Ui 

C (/* U. C 
2 0 
<w a. 


U UJ 

•M Q 

*- D 
UJ H 
O •-* 

o »- 

UJ 4 
O J 


<C(^s0N>0< 

h- Q 300000000< 


I sON >0 
^ m n 
» o o a o 


<M<Mmiooh>co>i>i'- »ah*ir/0'j'f^r^soa*r*-(OiOf\j 
OOOOf*“f**iT)iO»^«HIOK>®cO»H*-<h'KJir>'\JOO 
OQOc»OO^^OOOOK)<>OC3«-«=)'OOOa 


I I 


I I 


I wH »H 
I 


=1‘ 

I 


i I 


SP4*40vtf<\j^0\C4r^«( 

C I 1 II wJi 

m I 


li0f0«-t«4<Ni(\idf0oa0^^^r^9a.»Hin^0'eL.ir)cu«£) 


• in u) •-« I 

I O O I I 


CM CM 
CO CO 
I 


CM CM 

I 


I I 




sO 



o 

1 

lO 

1 


CM 


o 


(M 


1 

c\. 

1 

<\ 


(T*r« <n<Mrocpr^>A«naooooi^inf»iOfnfO<^'0®®tO'MGoo^i> 

•^mGln(^i^(Mlnc(^ln(^oo^oc'o«~««^ln\CfO«^ooN^*oo®a:(uo^o 
f^fTirirK(\K:c*-»^*«cvin*-^OGcc^c:j4»ccco^*^cc 


■M r- w 
. a sO 
•- iT C C c r 


CM I 

4) 


I «H 
I 


I s 


I «*4 

t 


«Hwr^c\sCJj‘<j'c«^. AC*^ch*'*-<c«^a3'0'r^«n'C^(vtocc»^a‘K;ar^r^jcN.(\ 
in)ncoo^aa3^j)^cMtotor^fOr^r^fOtn*4^owoo:ta^inincM(\i(McMLnr«0'4 


I K) K> M ® 
I « CM 

I 


intr>r^'09x09'«4^K)fO«4««r*>:roooacM<M*^*<«oo^4^fOpo^^»-4®®^*i4»4 

«4ooooooocp.H«^»^*«aoaoo»M.i4.i^»^oooooooo*H<MO(Moo 

•HOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 


c I 

<c 

t 


• I I I 


I I 


I I 


I I 


I I 


§ ^®infomr-^^c;o«itu>K)oooor^a,a^ooFK<^3^cM'M^a‘a'^'*‘o»-» 
oooooooo^«Hoooooooooo^^oooooooo«H^o(voo 
ooooa o ooooooooooooooooo aooo ao ogoo -Doa 


O' I 
CM 


I I 


I I 


I I 


I I 


O' I a 
lo I in 


H 

X Ul 




tn ^ O' w ® ® 

cn 

o r 

croroiOAOcnoooooo 

o o o 

o o o 

C 

o 

r 


O O C' 

O O 

o 

1 

1 

CM 



e) 

«• 


U 

• 

® r- cT* 

o CO cn 

X 

O <-l 

Ci v4 o» o ^ 

CM 

O O . / 

O 

o o 

o a o 

o 

O 

c:: 

c. 


, 


.- 



f 

<C 



•H 



oj 


t 

• 

• 

• • • 

• 

• 

• 

• 

• • 

• 

• 

• 

• • • 

• 

• • 

• • 

• 

• 

• 

• 

• 

• 


• 









K 


L/) 


o 

1 


1 

1 


1 

CM 

CM 

1 

1 

















1 

<M 


CM 

u. 












1 
























































1 

1 









1 









1 



♦ 7 















1 

• 

1 














•H 


































X 

X 

1 

1 





















1 












o 

o 

a 

a 



' 

3 

3 















CJ 

1 













-1 

a. 

cr 


1 ^ 


4 

4 

4 4 4^ 

1 












UJ 

3 

1 

















1 

♦ 

3 

D 

u u ^ 














Ml 

1 












> 

1 

•f 

1 


« 


O 

o 

Ui UJ 


X I 




♦ 

• 







a 

1 
















Ui 

Ul * 

1 

14 

N« 

O Ol/) 

c/1 

u u> 


3 

-J 

w 







LL 

o 

1 












cn 

J"* 

cn 

c/) 

1- 

K w 


C/1 

C/1 

c/* 

y) 

*- H- 

X JK 3 




0m, 

A 




o 

o: 

1 












>- c/> 

J1 

c/1 

c/1 

4 

4 


Ui 

UJ 

4 

4 

M NM 

4 4 0 

3 

• 

• 






X 

X 

1 










>> 


H >- 4 

4 

4 

4 

a 

a UJ 

w 

o: 

q: 

l/)U)X 

X 

a a >- >► 

K 

OC 

u. 

U. 

>■ 

>- 

N 

N 

o 

a 


1 











>- 

•-• H* i. 

2 

£ 

X 

M 

pH 




3 3 






UJ 


♦ 

1 

♦ 

1 


3 

Ml 

I 










•-« 

t— 

n i-« 




O 

a 4 

4 


J 

X OC H- 

»- 

4 1 

4 1 

4 

1 

o 

5 







Y 

1 










o') *-• 

2 l/) O 

a 

O 

o 

3 

3 a 

X 


3 

± ±- 






u 

u 

W 


w 


L »4 O' 


1 










2 

c/1 UJ 2 ^ 



z 

U. 

u. ^ 


X 

X 

K 4 

4 












3 ul 

I 

1 

c/1 


C/1 



_ 





2 C oj •-• 



w 


o 

o 

»M 

IM 

J 

3 

• • 

• • 

• 

• 

UJ 

UJ 

H 



K 

c/1 

T 

f\ 

1 

C/1 


1/1 









J 

3 

3 

J 

9 -■ 

J 

X 

z 

oi 4i -J 

3 

c/1 /) 

yic/i 

C/1 

yi 

o 

u 

ui 

oJ 



yi n X 


1 

X 


X 








a ^ 4 

4 

4 

4 

2 

z u. 

IL 

4 

M 

Z ZtJ 

Ui 

14 M 

14 »M 


Ml 

a 

K 

1/1 

C/1 

c/1 

in 


o 

1 






h- 




X 


oj ^ a 

O 

O 

O 

4 

4 


£ 

X 

•M »M a 

a 

X X 

£ Z 

X 

X 

o 

o 

U 

u. 

CL. 

a. o a q: o o 

I 

1 

CiJ 









Q X 

3 W -1 

.J 


3 


o 




o o o 

o 





u. 

u. 

u. 

u. 

u. 

U. Z Z u cr £ 

H 

1 

> 


> 






4 

.j o u. 




W 

H Z 

■# 

• 

• 

5 Zir 

X 

K »- 

Kf- 


K 




w 


O *4 M 

3 K 

4 

1 

Ml 


Ml 









a • 

• 

• 

• 

n 

cn 4 

4 

cr 

« 

ul uia 

a 

C/1 yi 

in I/) 


yi 

3 

3 





C 3 W 

4 


1 

H* 





< 



1 

X 


I K 

K 

»- 

H 

3 

3 


• 

• 

1 

1 

=1 3 

3 D 

z> 

D 

4 

4 

• 

• 

• 

• 

O 3 X ^ 

o 

1 

M 


4 



> 



4 

o 

coxa 

a 

0. 

a 

a 

xa 

q. 

X 

X 

•M 2 

2 

QC QC 

cr cr 

QC 

X 


Ml 

CO 

cO 

o 

cO 4 ^ 12> Li. I* 

i 

1 

C/1 


O 






a 

•-* u 

« u: 

X 

X 

X 


X 1/1 


• 

• 

1 i ^ 

a 

X X 

^ X 


X 

X 

X 

• 

• 

• 

• 


O 

1 

, 'i 


i( 






A 

-*• 

-j X ^ a 

a 

a 

X 

1- 

K *4 

Ml 

UJ 

UJ 

X ± z 

z 

H M- 

I* H 



4 

4 

u 

u 

u 

O X ►- OC J X 

CJ 

1 

a 




2A 


i 


I 



ASTP (bA-2lO) L/V OPERATIONai FLIGHT TfiAjtCTORY ..IFPERSIOi'j ANAl YSIS 
TRAJECTORY DISPEPSlOi S AT S-lB/S-IVB SrPAWATlON 

s-iva propulsion/non-pbopulsion th«ee sigma heviations 


I 

1 

t 

UJ •- 1 

1 

j 

1 

f 



JI ~ 1 

<oo>oto>o>oa 1 CM 


IM 


' 

u iO ml 

«inifl44oo 1 CM 





pN □ j 

OJOjcyiOfOCNMM 1 10 


in 



XU ^1 

2^ H 1 1 • 


04 



U 9 1 

O 1 1 


1 



> I 

S 1 

a 






1 

a 






a 






a 






a 





o u 

a 





Ui o 

a 





X Z 



• 



•H < 

H«H«MOOOO| «H 


w4 



u. q: 

in a a a a 


• 



z 

4- ' 





H/5 ^ 

a * 





U) 

a 





OC O 

a 





< X 

a 





UJ u 

a 






1 






1 






a 






a 






1 






1 





a 

1 





Z Ui 



* 



r i£ 

^.iflircCiCKJI ir. 


C\i 



o z z 

tin 

a IT 



X < — 

fo p-i w a 1 1 «-i 


0H 



<D Ct 

^0 a a 


1 




^ a 






a 






a 






a 






a 






a 





a 




•* 

1 




y- H 

a 




X < 

a 




I-. \ J. ^ 

X j j k: a X 


X 1 


U. -1 o 

0'3 


a 


»“ O lu 

fOOOOOOOl o 


o a 


UJ X Z D 

• ••••••a • 


• 1 


u O < — 

u) a II 


1 a 



so a 




a ^ 

1 




1/1 a. 

a 

a 

a 




> 

a 

I 

a -P < k: " .c a v: 


<ti a 


H 

oim^tnin^co) « 


a 


li) j >-< »« 

«••••••! • 


♦ a 


U U U UI 

<n iP UI 1 1 UT 


m a 


< X o V 

p 4 a 1 a 


1 a 


a ^ — 2 

r. a 




i/I U. U 

<M a 




> 

a 





I 





a 





a 





1 





a 





a 





a 





1 




i/I 



• a 


D 

(DOp4<C«O^IOI p4 


p 4 a 


»-4 

Kl<-«<-imU))OfOI CM 


Ai a 


o z 

0/ <M <M a a a (X 


<\i a 


< 

w a I 


• a 


CL 

lo a 





^ I 





nO a 





1 





a 





a 





a 





a 




h- 

a 




1 ' 

iOc-rOOOOO a o 


c* a 


4 .• U 

X -yOwOw>C lO 


^ 1 


•-4 p r UJ 



* I 


«i UI 

o a 




ii. 

if a 





<-4 a 





a 





a 





a 





a 





a 





a 





X X oi 01 a 





o o X X — a 





^ ^ ^ ^ ^ a a 










^14-1 1 





u) i/I a 





cn U) lA tA IP t/t 1 





UI UI i/l U)< < 1 





< < < < z z a 





z s z z a 





H” 1 





o o o o z z a 




UI 

z z z z 4 < a i /1 


4/1 a 



a i /1 


UI a 


o 

^ 3 3 ^ J -J a X 


CC I 



< < < < Ui UJ 1 





o o o o 0 . a. a UJ 


u a 


< 

^33^-iooa > 


> a 



^ X X a 


04 1 



2 • • • 


a 


< 

M >- a- K K a a a 


<■ a 


> 

Zaaaazz a </\ 


40 1 



oxxxxooa 3 





zaaaazz a a 


z a 


ORIGINAL PAGE IS 
OF POOR QUAlOT 


5 



AbTP ( 5 A- 210 ) L/V OPERATIONtl FtlfaHT THAotCTOH' . IM>EI.SIOw ANALYSIS 
trajectory OISPERSIOk'S at S-IB/S-IVN S, Pil.ATION 
S-IVB PROPULSlON/NON-Pr.OPL'LSloN TH..LE SlGMj. r.FVlATlONS 


t 

I 


j 


i 


I 


i 


o 

Q 

• M 
« 





a o o o o 

q 

1 

o 

• 


u o 

1/1 


*400000 

o 

1 

o 

1 

o 

o a 

N. 



• 

1 

• 

1 

• 

_i > 

T 


1 III 


1 


1 

1 

u 

w 


in 


t 


1 


> 



CM 


• 


1 


o 





1 


1 


u 





1 


1 


X 





1 


1 


»>« 





1 


1 


u. 





1 


1 


UJ 





1 


1 


u 





1 


1 


< H 



^ m in o 

o 

1 

O' 

1 


a • 

1/ 


C u. OCX 

X 

1 

y 

1 

a 

1/1 

X 


• ••••• 

• 

1 

• 

1 

• 

X 

2. 


(VI to *4 1 


1 

lO 

1 

fO 

« 

w 


0^ I 1 


1 


1 

1 

* 



CO 


1 


1 



r M *0 K) o a 

cd # ^ CM 01 

• •••••• 

^ ^ ^ I 

oj I t 





4 

• 

• « • • 

• 


• 

1 

• 1 

<Ti 



lO o 

O ^ (M ^ 



cn 


1 




•4 *n 

in ^ (V 

CM 


n 


lA 1 

* 



<n 

*4 

*4 1 1 



*4 


«4 1 

* 



to 

1 






1 1 




o 






























U 











U. 











> 











6 



• 

• 

• • » • 

» 


• 


• 1 





O 

0 

0 

0 

0 

O 


Q 


O 1 




o 


1 1 1 





1 1 


S 


N 








1/ 



in 








o 



m 








a 











o 











UJ 











>< 






















u. 











ui 



• 

» 

• • » • 

* 


• 


• 1 

u 



0* 

«c a> «< « K) 

to 


a 


« 1 

< 



in 

o o in in to 

to 


•4 


.4 * 

0. <yi 



r- 

CM 

01 1 1 



CM 


CM . 

1/1 X 

z 


o 







1 1 




1- 

1 


1 

1 


Z Ui 

— 1 

U> o o o o c 

O 1 

O 1 

o 

o . 

o t 

(£ O O O O — 

z. 1 

O 1 

o 

N4 »-4 

UI 1 


• 1 

• 1 

• 

-I H 

1/1 1 

b 

I 

1 


u. 

1 


1 

1 



1 

•4 

1 

1 




1 

X 

X 

CM 

CM 





1 


1 


1 

o 

o 

X 

X 

o. 

4^ 







1 

•i 

oJ 


J 

+ 




t 


1 


1 









1 


1 


1 

1 

♦ 


♦ 


1/) 






1 


i 

in 

in 

in 

in 

1/1 

in 







1 

1/1 


m 

m 

4 

< 







1 

4 

< 

4 

4 









1 

1 

z 

z 

z 

Z 

►- 








1 

o 

o 

o 

o 





1 


1 


1 


z 

z 

z 

4 



Ji 

1 

1/1 

1 

3 

1 

04 


*-» 


_J 

J 


71 

1 

1/1 

1 

3 

1 


Q 

a 

3 

J 

J 


r 


X 



1 

4 

< 

4 

4 

UJ 







t— 

1 

o 

o 

o 

O 

Q. 

X 


UJ 


UI 

1 

< 

1 ^ 

1 -1 

.i 

-J 

3 

C 

o 


> 


> 

1 

04 

1 < 

1 




a 

X 




•4 


X 

1 i 

• 

• 

• 

• 

0. 

X 


K 

• 


1 

4 

1 ** 

1 »- 

K 

K 






1 

4 

1 

;> 

1 1 

t a 

Q. 

Q. 

a 

z 

z 


1/1 



1 




X 

.X 

ii 

o 

3 


3 





1 I 

. Q. 

Q. 

0. 

<L 

z 

z 


a 


2 



26 


1 



AbVP (SA-iilO) L/V OPE.RATION. I rH6HI TrAjLCTOPI Ic.PEK'ilON ANALYSIS 
’RAJfCTOHY OISPE-RSlOf AT S-lB/S-IVb S^PA^<ATTON 


1 

T 


1 


s 




i. 



i 


1 

1 

^ ts Q ^ <40 

o 

1 CM 

j 

1 




1 

o ^ 4* CM r- 

1 aO 

i 3 






• 

1 • 

1 • 



« O 

I/I . 

C0« 4* 1 


1 4 

1 4 



* Q 

>, 1 

O 1 1 



1 ft 



fN4 

Z 1 

oO 






ce 

1 

w 






o 

f 







1- 

1 







c 

1 







u 








> 








> 








*- 

1 








1 

o o a o o o 

o 

1 O 

1 O 



o 


N o o o OO 

o 

1 O 

• o 



O H 

1 

• •«••• 

• 

1 • 

1 ♦ 



-iO 

(/I 1 

O 1 1 1 1 



1 ft 



Ul o 

X 1 

1 






> >• 

S 1 








w 1 







Q 








Ul 








X 
















a 








X 








K 








(T 


K> CM 4 nO aO ^ 


1 K) 

1 *0 



< 


o <s CO O O 'C 


• O 

1 o 



Ui H- 

^ 1 

«••••• 

• 

1 * 

1 « 



C 

!/• f 

•0 K| IC — — 1 


• 4 

1 4 



# Q 

•s 1 

^ 1 1 



1 ft 



* X 

X 1 

O' 




\r. 



1 





z. 








o 








M 








►- 








4 
















■> 








u. 








c 













• 

1 • 

1 • 

1 




C - J' -* -> J 

4 

1 

1 D 

r 


« uJ 

<-» 1 

KJ 4 4 4 4 CM 

AJ 

I Ul 

1 III 

o 


* rst 

s: 1 

«0 1 1 


1 ^ 

1 ^ 




w 1 

M3 1 



1 ft 

V/) 


X. 


aO 






o 






Ul 


»“ 






US 


u 






I 


1 . 






T 


> 






1- 








2 


o 






o 


►- 



• 

1 « 

t • 

»>( 

• 



-4 T-« O O O 

O 

1 ^ 

1 *4 

Ul 




iO 1 1 



1 1 



Ul UJ 

A 1 

4 






o >- 

s: 1 

1 




a 


a 

^ 1 





o 








j. 








a 








1 


X 






z 








o 


u. 






2 








■S. 


X 






2 


K 






O 


a 











• 

1 • 

1 • 

l/l 


Ul 


O* O' O CD fO 

K) 

1 o 

1 O' 

-t 


uJ 

^ 1 

<\l o o m m IO 


1 CM 

1 ^ 

D 


« X 

Z 1 

lO CM M 1 1 


1 CM 

I CM 

a 


« 

w 1 

<D 1 



t ft 

o 




m 




cr 








a 








> 








-H 








1 










K 








X u 

1 

Ul o o o o o 

O 

1 O 

1 O 


ft 

u . 

o 1 

Oft O Lji O O C' 


t o 

ft o 



I-H •-« 

^ 1 

7 • • • • • 

• 

1 • 

1 • 



-i ►- 

Ul 1 

e 






a 

I 

4 








«i4 


* 






X X AJ CM 








o o r i-« 








-1 -1 -1 -1 
















'f 1 1 








Ul 

Ul 







Ul Ul W> Ul Ul 

Ul 







Ul U) U) < 

<. 







<.<<<£ 








z z s s 









«— 







o o o o 







Ul 1 

X 2 2 2 < 

< 

1 u> 

1 Ul 




1 

; ^ ^ M U 

-J 

1 Ul 

• Ul 




o t 

a 3 a o u 


1 X 

1 X 




P*4 1 

< < < < UJ 

Ul 






K 1 

: o o o oa 

a 

1 UJ 

• Ul 




< 1 

J J J J J o 

o 

1 > 

1 > 




^ 1 

? X 

r 

1 

1 M 




X 1 

2 • • • • a 

3. 

1 

I ^ 




< 1 

»-• K ►- h- H 1 

1 

1 ^ 

1 < 




> 1 

2 a a a a 2 


1 Ul 

1 (» 





O a ix a X o 

o 

1 

0 UJ 





2 a a a a 2 

2 

1 a 

1 z 


27 


I 

)r- 


1 


1 




o 

u 


u 

fn 


C >• M 

C QC 1/1 
O .J 
> >“ 3 
U 0. 

^ uio 
3a 
^ < a. 


(/) 




1 -1 

N 1 



1 J 




1 o 

UJ 



1 » a 

O 1 



1 * 

— 1 



1 u 




1 1- 




1 4 




1 a 
1 




1 

1 bJ 




1 O 




1 3 

ai"« 



1 1- 

i/1 1 



1 w S 

N 



1 1- < 

O 



1 K >- 

UJ 



1 < 

Q 



1 




1 UJ 




1 -1 




i c 




1 w 




1 X 




1 UJ 




1 > 




1 


lO 


s * 


>- 


1 * X 

iO 



• c- 

N 

< 


1 »- 

o 



1 

UI 

< 

(/> 

1 c 



z 

t 

•»* 


o 

1 


o 

Z W 

1 



Ol- 

1 


c*' 

4 

1 


Cl 

w 

1 


UJ 

< > 

1 


a 

j: m 

1 


u* 

<■ c 

1 



a 

I 




1 



J1 £ 

1 

o 

>- 

O 

1 J 

u 

za 

"0 w 

1 o 

o 

o 

>1/1 

1 a: 

— « 

K 

*iH 

1 


U 

1 UJ 

1 


uJ 

n uJ 

1 ♦ 



>. ^ 

1 « 


< 

sD £ 

1 


j: 

w 

1 iAi 


1— 

1 

1 O 



i/1 Z 

1 3 


w 

3 

1 K 


I 

►- w 

1 


tD 

4 i/1 

1 W 




1 »- 3B 


J 

D 

1 < < 

ui 

U 

z a 

1 >- 

u 


o o 

1 u: 


■ 

^ a 

1 . 



IT Q. 

1 o 


z 

a 1 

1 w 


O UJ X 

1 X 


w Q. O 

1 UJ 



(/) z 

1 > 


< 

w V 

1 


a 

3 Z 

1 * 


Ui 

O 

1 * 



I 

u li> 

►- iU 

Q 
OL 


o a 
w w (0 
.M > 

1 

1 

1 



1 w 

1 



< 1 

1/1 iT 

1 

1 




1 

1 

H* 


a 

1 

X UJ 


K 

1 

v£ £ 

o 

71 

1 

^ w 

'ij 

4 

1 

-J K 

i/1 


1 

U. 

*-• 


a o o o o o o 
o o o o o o o 
a o o o o 3 a 


Kl *4 *4 O O C, O 

<M O O O O O O 

a o o o o o o 

II I I 


sO <N) CM O O O O 

o c c c c c <. 

O O O O o C 3 


0 3 0 0 0 0 O 

o o o o o o o 


\J ^ o O O 3 
O' o o o o c o 
o o o o o c o 


(M W .woo 
o o o o o o o 

0 o o o o o o 

:t I I I 

yQ 

1 


m o o o o o o 

(C O O O O C 3 


X X Cm CM 

O O X X 

-IJ J -I + I 

I 'I' I 

I/) </» 

v/1 1/1 1/> c/i 
^ ^ Co < <. 

< < < < > 2 

£ X z 

H- r- 

«£f O 




z z z z * < 1 yi 1 

ji 



1 v /1 1 

i/1 

o 


3 3 3 O -1 J 1 X 1 

X 



< < < < Ui uJ 1 1 


»— 


o o o o a a i ui i 

Ui 

< 



> 



4 X X 1 w 1 


X 


^••••O.Xlwl 

H- 

< 


w »- H 1- 1 1 1 w 1 


> 


sa(LO.azz li/ll 

<P 



OXXXXOOIOI 




za.Q.a.QLZZ to. i 

z 


28 


i 



AjTP (SA-tlO) L/V OPEHATIONai pLIfaMT T(-:A.,tCTOHY Ic,pEK!; 10N AtJAl YSIS 
TRAJECTORY DlSPtPtilOnS AT b-lB/S-IVo b, PaPATTON 
5-IVa PROPULSION/fJON-PAOPlTLSJON TH„tE bIGM„ nTVlATIONf; 


I 


U) 

o 

< 

CL 

I/) 


I 
Q H 
UD O 
X Z U| 
M O 
II. N 
< 


{ 


CM ^ ^ ^ CM 

W O Q O 
fS O O O O C 


I/) I I I 

tn 



1 

1 Ui 

1 

1 

1 

1 

1 

1 

1 o 


1 • 

1 • 

1 3 

1 IT o ^ oa> 10 10 

1 

1 

1 K 

^ 1 ^mtnio lo 

1 

1 CM 

1 

Z 1 MICU CM 1 1 

1 CM 

1 

1 K 

^ 1 « 1 

1 

1 1 

1 -1 

1 in 

1 

t 

1 < 
1 

1 

1 

1 

1 

1 

1 


o 

ui 

X 


X Ul ^ 
H ^ 
< O UI 
CL £ a 


(M CM <v <N r- 

•H ^ ^ w O O 

r* o c c c c c 

<M I I I 


it 

c 


f 

c 


1 C 


1 

1 


1 

1 

a 

a 

1 u. >* 


1 

^ « >C X f' C 

w i ^ 

a <v 

• X H 


a 

tn «n vD in 4fi 0^ 

^ 1 

1 

1 M 


1 


• 1 « 


1 u. u 

1/1 

1 

in in in ^ i 

1 S) 

I in 

1 o 

N. 

I 

CM 1 a 

1 

a 1 

1 X J 

s: 

1 

o 

1 

1 

1 ^ tiJ 


I 

CM 

1 

a 

1 (T ^ 


a 


1 

a 

1 < 


a 


1 

a 

1 ixJ 

1 


a 

1 


1 

1 

a 

a 1 


U. U; 

Q > 

3 iM K 
K ^ O 
•-* < UJ 

<£ U> U. C 
2 0 -- 
c a 


in 

o 

o o 

9 





M o 

o o 

o o 

O 


3 


3 

«4 O 

o o 

o o 

O 


3 


O 

• • 

• • 

« • 

• 


• 

a 

• 

O 1 

a 

1 





a 

CO 




1 


a 



I 


u 

ui 


a 




a 

a 


o 


1 


^ o 

Cl o 

o a ^ 

a ^ 

a- 

o 

•M. 

a 

CM O 

o o 

o o 

O 1 o 

a o 

u 


o 

a 

O O 

o o 

o o 

O 1 o 

1 o 

Q 


UJ 

1 

• • 

• • 

• • 

• a • 


o 

1- 

o 

a 

<r a 

1 

1 

1 

a 1 

UJ 

< 

w 

I 

CM 



a 

a 

o 



a 

a 

a 




1 

a 

a 

1 


X UI 

^ a 

m o 

o 

o 

o o 

O 1 

o a 

o 

O 1. 

O 1 

(t o 

3 

o 

O 3 

3 1 

1 


I"« 04 

j 1 

• • 

• 

• 

• • 

• 

• I 

• 

J 1- 

i/l 1 

o 




1 

a 


u. 

1 

a 




a 

1 



ORIGINAL PAGE IS 


a 

1 

X 

X CM 

o 






1 

o 

O X 

a 

•i^ 





a 

.j 

J J 

J 4> 






1 









a 


1 -f 

a 






a 



in i/i 





1 

U) 

l/) lO 

in in 

m 





a 

U) 

l/> I/I 

in < 

< 





1 

< 

< < 

< z 

z 





a 

z 

z z 

z 






I 



I— 

»• 





1 

o 

<£ O 

Id z 

z 





i/> a 

z 

z z 

2 4 

4 




vn 

2 a 

»-< 

04 

M J 

J 


in 


*n 

O 1 


a 

21 -i 



X 


X 

^ a 

< 

< < 

< UJ 

UJ 





H* 1 

o 

o o 

O CL 

a 




Ui 

< I j 

-J 

.J .J 

.J O 

o 


> 


> 

1 X 



X 

X 





X a 3 

• 

• • 

• (L 

0. 


►- 


*o- 

< a 5 

K 

►- 1- 

^ 1 

T 




4 

> a a 

CL 

a 0. 

a z 

z 




O 

a Va 

X 

X X 

X o 

5 





1 2 

(L 

a CL 

X z 

z 


X 


z 


OF POOR QUALITYI 


29 



AbTF (SA-«iiO) LAUNCH VLHICLL OHtkAT ^0^•AL FLIfat^T TRAULcTOKlT uISPERSlOr. ANALYSIS 
TpaJECTO' Y UISPFpSION EfJVcLOPfT AT r-TP/S“TVL S. PAPATIO 


1 



1 

1 Ul 

1 

1 








1 -J 

f- 1 

• 

• 

• 

• 1 

• 1 

• 


1 u 

X — 1 

cr 

X> 

(VJ 

CM 1 

fn 1 



1 >- 

O £C 1 

X 

s 

M 

1 

1 

71 


1 X 

_1 1 



fO 

•0 1 

1 

0 


1 X 

jJ — 1 

■ri 

M 


1 

t 1 

0 


1 > 
1 
1 

X 1 

1 
i 








1 

1 

1 c 

1 

1 

UJ 1 








1 u 

o 1 








1 X 

Z 1 








1 ►-« 

< 1 

• 

• 

• 

* 1 

• 1 

0 


1 u. 

a:-' 1 

(VI 

f^ 

•H 

-4 f 

M 1 



1 

• 

c 

r- 






1 X 

S ^ 1 

C; 




I 



1 »“ 

1 


\i 



:T 1 



1 ^ 

a 1 








1 '5 

X 1 








1 UJ U 1 

1 1 







Si 

1 

1 

1 

1 








1 a 

1 

• 

• 

• 

• 1 

• 1 

• 

5 

1 X 

UJ « 

"0 

T 

y> 

M 1 

0 1 



1 ■*• 

1 


<r- 

>r 

\£' 1 

-X 1 

cr 


1 o 

X X 1 

X 



1 

<13 1 

a 

•it 

1 X 

< — 1 

4- 




:r 1 

■0 



r 1 







> 

1 

1 








1 

1 







a 

1 

1 








1 

iJ 1 








1 

a 1 







•fe. 

1 

a 1 








1 

Z -V 1 


i'f 

0 

1 

J 1 

X 

«— • 

1 

< a 1 



X 

:T 1 

^ I 

h- 

1/1 

1 a 

L. 1 


r- 

0 

1 

2 1 

P' 

1 

1 u. 

X C 1 

• 

• 

• 

• 1 

• 1 

• 


1 X 

»— «-> 1 


-4 



*—4 1 


__ 

( ^ 

t 







' 

1 u. 

1 







X 

1 

1 







t- 

1 UJ 

1 








1 <J 

1 







'l. 

1 «I 

>- 1 








1 a 

f— 1 

K5 

r\j 

0 

00 1 

0 1 

(V 

< 

1 s 

s 1 


•a- 


1 

«-4 1 

X 

K 

1 

U N. 1 

• 

• 

• 

• 1 

• 1 

• 

c 

1 

o X 1 

IT/ 

«— 

kT 

ITJ I 

t 



1 

a ^ 1 

X- 




^ 1 


X 

1 

ij 1 








1 

> 1 







>—* 

1 

1 








1 

1 

1 

1 








1 

7) 1 

• 

• 

• 

• 1 

• 1 

• 

a 

1 

a 1 

(C 

CJ 

«-• 

1 

c 1 

10 


1 

t— 1 ^ 1 

K) 



<V 1 

'S' 1 

0 

<t 

• 

a £. I 

0 

Aj 

vM 

v"M 1 

w I 

lO 


t 

X 1 

iM 

■\J 



V 1 

M 

cc. 

1 

2 ; 1 







»--i 

1 

1 







1 

« 

1 







'/I 

1 

1 








1 >- 

^ 1 



0 

C 1 

C\ 1 

7) 



X 0 1 



:■ 


1 

'u 


1 5 

S 'uJ 1 

• 

• 

• 

» 1 

• 1 

• 


1 *-t 

•1 1/1 1 

(VI 

0 



(M 1 

CM 


1 a 

r- 1 







23 

1 u. 

1 







5: 

1 

1 







o 

1 

1 







o 

1 

1 








1 

1 

(/) 

c'> 

\S 

k/) I 

1/3 1 

71 


1 

1 

71 


S 

7) 1 

J) i 

71 


1 

1 

X 

> 

X. 

X 1 

X 1 

r 


1 

X 1 

+ 

f 

+ 

1 1 




1 

a 1 








1 

0 j 





UJ 1 

u 


1 

1 





> 1 

> 


1 

a I 





^ 1 

t— 


1 

1 





H 1 

1 - 


1 

a 1 





^ 1 

<1 


1 

a 1 





in 1 

0 


1 

1 



UJ 

IxJ 1 

0 1 

UJ 


1 

s 1 

UJ 

UJ 

a 

0 1 

0. 1 



1 

^ f 

vD 



1 




1 

a 1 

< 

CL 

*- 

K 1 

3 1 

a 


1 

X 1 

K- 

h- 

a 

J) 1 

LlJ 1 

u 


1 

s 1 

W1 




^ 1 



1 

-4 1 



a 

D 1 

1 

•H 


1 

a 1 


CO 

> 

> 1 

CO 1 

X 


1 

1 


1-4 


*«4 1 

£ 1 

s. 


1 

1 

I 

1 

1 

I 1 

0 1 

0 

• 

1 

1 

1 

1 

1 

1 

71 


71 

V/) • 

0 1 

a 


30 



table f- (CnNT»r ) 

ASTP (SA-210) launch VEHICLE OPERATIOmaL FLIGHT TRmJEcTORY LISPERSl'J^. ANALYSIS 
TsA JFCTU -.Y jiShERSIOM ENVFLOPF AT '-,-TB/S-lVb S. PAPATIO 
CeMHliiE:- S-IB and S-IVb STAGE THv tE-SIGM.'. LEViATIONS 


1 1 
1 1 




1 

1 

1 

1 


1 1 

<0 

—4 

>0 

1 

0 1 

3 1 

1 q: 1- V) 1 

o 


vO 

vO 1 

CVl 1 

• 1 

xO i 

1 O O N. « 

• 

• 

• 

• 1 

• 1 

I K o s; 1 

o 

/) 


:t 1 

O 1 

kD 1 

1 u N 1 

t U. 1 

1 > 1 

1 1 

1 >- 1 

1 1- 1 

1 1 

1 O I 


T> 


1 

1 

1 

1 

1 

1 

1 

1 

n t 
1 
1 
1 
1 
1 
1 
1 

/I 1 

1 O ^ 1 

O' 


o 

•-4 1 

O' 1 

^ 1 

1 _J »- lA 1 

in 

f" 

o 

3 1 

iD 1 

1 

1 1. C X 1 

• 

• 

• 

• 1 

« 1 

• 1 

1 > O Z 1 

-r 



1 

-U 1 

t 

1 1 

1 ' - 1 

1 ll. 1 

t X 1 

1 U. 1 

1 1 

vO 

rt 


1 

1 

1 

1 

1 

1 

1 

O 1 
1 
1 
1 
1 
1 
1 

1 

1 liJ ''I 

<v 

n 


r- 1 

m 1 

1 

1 o >— V) i 

—4 

■o 

3^ 

O' 1 

M 1 

^ 1 

1 <t O N. 1 

• 

• 

# 

• 1 

• 1 

• 1 

1 a. .o ^ 1 

lO 

\D 

to 

»o 1 

to 1 

vG 1 

1 1/) X — 1 

1 1 

1 1 

1 1 

1 1 

o 

a 


1 

1 

1 

1 

1 

>j 1 

1 

1 

1 

1 

C 1 

1 T 1 

m 

• 

• 

• i 

• 1 

• 1 

1 — I 


'• 


r- 1 

L 1 

C 1 

1 t- J\ Si i 

O 

b 

rt 

n 1 

O 1 

1 

1 (J >J I 

A» 

M 


1 

\i 1 

CVJ 1 

1 uJ 1 

1 > 1 

1 1 

i Z » 

i ^ t 

1 t~ t 

^n 

3- 


1 

4 

i 

1 

t 

1 

1 

1 

1 

1 

i 

1 

1 

1 

^ 1 

1 H-i 1 

• 

• 

• 

• 1 

• 1 

• 1 

1 1/1 -'1 

m 

fO 

O 

o i 

i/i 1 

o 1 

1 o 1/1 s; • 

vO 



1 

vT 1 

r- 1 

1 0. >- — 1 

o 



1 

c; 1 

^ 1 

1 1 
1 O 1 

1 U. 1 

1 X 1 

1 >— < 1 

1 li. > 

:»■ 



1 

1 

1 

1 

1 

I 

■t 1 

1 

1 

1 

1 

1 

f\i 1 

1 1 

• 

• 

• 

• 1 

• 1 

• 1 

1 U t 

CM 

O' 

0^ 

CC 1 

:r 1 

O' • 

1 o Ji 2: 1 


to 


—4 1 

-0 1 

3* 1 

1 ^ X 1 

o 

•o 

CVI 

(M 1 

O 1 

fO 1 

1 Qu 1 

1 1/1 1 

1 1 

1 1 

1 1 

1 1 

C\J 

cvi 


1 

1 

1 

1 

1 

1 

(VJ 1 

1 

1 

1 

1 

1 

<\1 1 

it— I 


/^ 

o 

O 1 

cv 1 

Ti 1 

1 T 'jJ O 1 


vT 

o 

O 1 

'T 1 

• 1 

C 1 

1 O ^ LJ 1 

• 

• 

• 

• 1 

• 1 

1 — -4 i 

1 J r- 1 

1 U- 1 

1 1 

1 1 
1 1 

1 1 

rvj 



1 

1 

1 

1 

1 

1 

1 

V 1 

1 
1 
1 
1 
1 
1 

1 

1 1 


1/1 


n I 

J) 1 

1 

1 1 

i/i 

in 

X 

•j) 1 

in i 

1 

1 1 


X. 

r 

r 1 

t 1 

X 1 

1 X 1 

1 3 1 

1 O 1 

1 x 1 

1 c 1 

1 1 
1 :r 1 

1 -j 1 

1 -4 1 

+ 

1 

•f 

1 1 
1 
1 
1 
1 
1 
1 
1 

^ 1 

1 

1 

UJ 1 

> 1 
i 

r— 1 
t-H 1 

m 1 

O 1 

U 1 

"> 1 

1 

1- 1 
< 1 
O 1 
u 1 

1 Ul 1 

UJ 

a_i‘ 


U> 1 

X 1 
1 

1 

1 X 1 

o 

D 

< 

<a. 1 


1 1 

< 


>— 

r— 1 

- 1 

li 1 


t— 

t- 


J'> 1 

u. 1 

bA. 1 

1 ui 1 
1 1 

1/1 



1 

»-4 1 

1 X 1 

22 



> 1 

2 1 
e 1 

^ 1 

1 1 

H-t 

4— < 


l>4 1 

Sl 1 

1 1 

1 

i 


1 1 

O 1 

O 1 

1 1 
1 1 
1 1 
1 1 

VI 

I'' 


in I 

1 

1 

1 

l_ 1 

1 

i 

1 

u f 


31 



ASTf- (?A-21U) LAUNcn VEHICLE OPERATlO'lAL FLlG'H TRAJtrTOKY UlSHEFbiOt. ANALYSIS 


I 

I 



1 

1 

1 

1 

1 

1 

a- 

« t 

CNi 

3 1 

1 

1 

M 1 

a- 


1 X 

t- in I 

-o 

J 

>0 

1 

Xi 1 



1 

0 \ 1 

• 

• 

• 

• 1 

• 1 

• 


1 v~ 

:i r 1 

0 



4- 1 

3 1 

V) 


1 o 

— 1 

•D 

n 



C 1 

s> 


1 u. 

1 





1 



1 > 

1 

1 

1 





1 

1 



1 

1 >■ 

1 

1 





1 

1 



1 t- 

1 





1 



1 

1 





1 



1 'O 

1 





1 



1 o 

1 

•-4 


c 

C 1 

•-< 1 

r- 


1 -1 

1 - v> 1 

nO 


0 

0 1 

3 1 



1 

u- \ 1 

• 

• 

• 

• 1 

• 1 

• 


1 > 

J X 1 

CO 




'-i.' 1 



1 

' 1 
1 

nO 

SI 



0 1 

VI 


1 ii 

1 

1 





1 

1 



1 X 

1 

1 





1 

1 


o 

1 J. 

• 

1 





1 

1 


t-t I/-. 

1 

1 





1 


<— n 

1 T 

1 

sO 

y 


1 

O'' 1 

r> 

< o 

1 

r- V) 1 

J1 


0 

0 1 

0 1 

0 


1 C 

0 X 1 

* 

• 

• 

• 1 

• 1 

• 

> — 

1 < 

■:» X 1 

CM 

/I 


d- 1 

.M 1 

Si 

1. 

1 JJ 

< — 1 

1 

D 

J 



0 1 

i 

D 

> 

1 

■ 

1 

1 

1 





1 

1 

1 


i: 3 

1 

1 

1 

f 





1 

1 


> 

1 2 : 

1 

• 

• 


• 1 

• 1 

* 

•— <r 


^ 1 



' 

MT 1 



1 s: 

1 »— 

-j i 1 

|L 



■S' 1 

1 

•n 


1 0 

nI 1 

0 



1 

J 1 


\ 

1 !_! 

1 

-T 

•2 



1 

■0 

a 1/1 

1 > 

1 





1 


•- 1 

I 

1 





1 


1 uj 

1 i: 

1 





1 



1 

1 





1 



1 

1 





1 


1- I 

1 1 - 

1 





i 


<t 1— 

1 

1 

• 

• 

• 

• 1 

• 1 

• 


1 i/i 

1 

CM 



1 

CM 1 


U! 

1 0 

viJ X 1 

C 

1 ^ 



C 1 

1 ^ 

a o 

1 Q. 

>- — 1 

0 

■0 



0 1 

lO 

o < 

1 

1 

i- 




^ 1 

'M 

_i t- 

1 Ci 

1 





1 


U. 1/- 

1 Ui 

1 





1 


> 

1 X 

1 





1 


3 -□ 

1 

1 





1 


UJ > 

i li. 

1 





1 



1 _ 

1 

• 

■ 

• 

* 1 

• 1 

« 

r 1 


1 

«-« 



O' 1 

r<0 1 


O 1/1 

1 p 

-J X 1 

r> 


?\i 

—4 1 

3 1 

CJ 

►I 

1 <r 

X 1 

0 

<1 


M 1 

0 1 

<5 

1/1 o 

1 <i 

1 

CM 

CM 



CM 1 

CM 

c. t: 

1 ui 

1 





1 


jj < 

1 

1 





1 


2. 

1 

1 





1 


VI X 

1 

1 





1 


»— 1 

1 

1 





1 


O 1 

1 »- 

1 

CM 

L"' 

“ 

0 1 

•CM 1 

S> 

tn 

1 

-1 0 1 

S 

M. 


/*- 1 

T' 1 

r 

V 

1 0 

'T UJ 1 

• 

• 

• 

■ 1 

• 1 

• 

■ 

1 

• ••ml 

\ . 




M 1 


o . j 

1 J 

W* 1 





1 


1- r 

1 u. 

1 





1 


o —> 

1 

1 





1 


lij <r 

1 

1 





1 


-J X 

1 

1 





1 


< o 

1 

1 





1 


a o 

1 

1 

VI 

V) 

L/'l 

V. 1 

vT 1 

VI 

»- 

1 

1 

V) 

VI 

\Ti 

VI 1 

■.n 1 

VI 


1 

1 

X 


Y 

X 1 

X 1 

X 


1 

1 

*■ 

1 

+ 

1 1 

1 



1 

3 1 





1 



1 

0 1 





U 1 

u 


1 

2 : 1 





> 1 

> 


1 

C' 1 





*— 1 



i 

1 





►- 1 



1 






1 



1 

5 ! 





V) 1 

0 


1 

1 




uJ 1 

0 1 

UJ 


1 

•J) 1 

iLi 

u-i 

0 

0 1 

X 1 



1 

X 1 

0 

0 

< 

< 1 

1 



1 

J 1 


TC 


1* 1 

1 

•J 


1 

■ 2 . 1 

►- 

v~ 

i/i 

VI 1 

UJ 1 

U: 


1 

VI 1 

VI 

wT 



X 1 

1.! 


1 

•-* 1 



K 

»** 1 

•-* 1 



1 

3 1 

X 

X 

> 

> 1 

3 1 



1 

t 

»-« 

•-• 


1 

T 1 

£ 


1 

1 

1 

1 

1 

1 1 

0 1 

0 


1 

1 

1 

1 

1 

1 

1 

1 

VI 

t/» 

u* 

VI • 

u 1 
1 
1 
1 

U 


32 


i 





1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

_l — 1 

O' 

O' 

o 

Z> 1 

O' i 

O' 



1 

-t <9 1 

4- 

:* 

o 

O 1 

^ 1 

■X 


IT 

1 

O Ui 1 

o 

vO 

c 

C 1 

vC 1 




1 

X Q 1 

• 

• 

• 

# 1 

« 1 

* 


Ji 

1 

^ 1 

ro 

lO 



■o I 

:0 


V 

1 

1 









1 

1 









1 

1 








2 

1 

1 








<t 

1 

1 

1 

1 








2 

U. 

1 








O 

1 a 

1 










1 








Lrt c 

1 K 

1 








X ■-< oi 

1 

1 








UJ 1- 2 

1 »- 

A 1 

® 

:r 


^ 1 

® 1 

X- 


Q. < O 

1 K 

S 19 1 

41 

u1 

o 

O 1 

41 1 

41 


l/l X *-* 

1 < 

<. UJ 1 

IT 

4) 

o 

C 1 

IT 1 

7 


*-•<>- 

1 

>- Q 1 

• 

• 

• 

• 1 

• 1 

• 


o a. *t 

1 uJ 

1 





1 



^ >— 


1 








>-(/):> 

1 U 

1 








X lu 

1 *-* 

1 








o :d 

i X 

1 








f~ > 

1 UJ 

1 








tJ >-• <L 

1 

1 








ui 1 5: 

1 

1 









1 

I 








•« V !-• 

1 

1 








Ct ££ in 

1 

1 








K *-» 1 

1 

1 








1 uJ 

1 

1 








h- I'-. 

I 

r. ^ 1 

c. 


c>. 

1 

u i 

CiJ 

— 


1 

J O 1 


w 

< 

C I 

^ 1 

nC 


OKI 

1 

r- U 1 

kT. 

iT 

o 

C 1 

m 1 

4j 

1- 


1 

►-t Q 1 

• 

• 

0 

• 1 

• 1 

• 

2r 

-1 

1 

X — 1 





^ 1 

-H 

o 

U. U1 UJ 

1 

1 







u 

Ol O 

1 

1 








J O <t 

1 

1 








< -J K 

1 

1 








I UJ in 

1 

1 








c > 

1 

1 







oJ 

•-I 2 D 

1 

1 







-i 

*- UJ > 

1 

1 







ar 

< *-> 

1 

1 







<t 

ct z. 1 

1 

1 







1- 

UJ o in 

1 

1 








Q. 

1 

1 








o m o 

1 K 

t 

OJ 

If) 

o 

O 1 

OJ 1 

41 


X 2 

1 I 

IJ U 1 


0 

o 

O 1 

X 1 

45 


LU oJ < 

1 19 

2 uJ 1 

• 

• 

• 

« 1 

• 1 

• 


J iX 

1 

’-t J) 1 

A1 

CVI 



M 1 

OJ 


u -n ro 

1 -1 

K — 1 








W- r-< *-t 

1 U 

1 








I a 1 

1 

1 








ui in 

1 

1 








> >- 

1 

1 








X ij 

1 

1 








I O uJ 

1 

1 

■71 

41 

J) 

71 1 

,n 1 

41 


OKI 

1 

1 

in 

in 

1'* 

in 1 

IT 1 

71 


2 O «-• 

1 

1 

or 

cr 

•V' 

X 1 

-V' 1 

X 


D UJ r 

1 

a 1 

+ 

1 

+ 

1 1 




«t “5 1 

i 

Z> 1 








_l <t O 

1 

O 1 





4-i 1 

3 


ir u 

1 

X 1 





J* i 

> 


^ h“ 

1 

O 1 





1 

»— » 


3 

1 

1 





h- 1 

i— 



1 

Z 1 





H-i 1 

<s 


Ai 

1 

O 1 





7 1 

o 


1 

1 

^ 1 




ui 1 

O 1 

uJ 


< 

1 

I/"- 1 

UJ 

u 

c 

C 1 

a 1 



LT* 

i 

U- 1 

o 

c 

< 

<l 1 





1 

U 1 

<L 

< 


K 1 

3 1 

o 



1 

n 1 

t- 

K 


7) 1 

3 1 



X 

1 

U) 1 

in 

m 



Z 1 



K 

1 

1 



13 

X 1 

^ 1 



vn 

1 

1 

X 

I 

> 

> 1 

I 1 

X 


< 

1 

1 

i-t 

r-l 

»-4 

1 

S. 1 

z 



1 

1 

1 

1 


1 1 

9 1 

:> 



1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

75 

in 

</■) 

7- 1 

LJ 1 

KJ 


3 




ASIF (SA-2iU) LAUNCH VEHIClL OPEPAFIOflAL FLlG'T TPAJtDOpY lISPL'v'oiO' AiiALYblF 


1 


t 

I 


o 

i-« /! 

I- r 

c o 


< t- 


> 

I 


I 

.0 O 

■s, i-t 

cr. IT 

»- I 

I UJ 

►- i 

<t t- 


LJ U! 
Q. O 
O <t 
_J ►- 

V/ 

> 

r X 

■jj > 

t-i 

I 

C 

>—1 

l/l o 

j] i 

'X 

I/) X 
♦— * 0 -^ 

:j I 
IT 

>- 


O 


jJ 


i_> •-< 

U X 
-) T. 
•«. o 
„ o 


1 ' . 1 

t Ijj 1 




1 

1 

1 

1 


1 X X 1 




1 

1 


i t-i 1— 1 

a 

vO 

X) 

X 1 

T 1 

D 1 

1 U. D 1 

Xj 

Xi 


*-l 1 

*1 1 

un 1 

1 s; ^ 1 


n 

o 

-3 1 

Ti 1 

n • 

1 u •-« a 1 

• 

• 

• 

» 1 

• 1 

• 1 

1 C. rM w 1 

— 4 



1 

»— 1 

1 

1 <- <X 1 




I 

1 


1 o. 1 




1 

1 


1 <y) i 

1 1 




1 

( 

1 

1 


1 1 

1 jJ t 




1 

1 

1 

1 


1 a 1 

» 

• 

• 

• 1 

• 1 

• i 

1 0^1 


oo 


-4 1 

X 1 

T ’ 

1 1- . 1 

<' 


K • 

Cv: 1 

•T* 1 

0 1 

1 *-♦ ^ 1 

o 

AJ 

'V 

\J I 

1 

1 

1 *- 1 

<M 

Aj 


1 


‘M 1 

1 -1 1 




t 

1 


1 <t 1 

t 1 




1 

1 

1 

1 


1 1 
1 -jj 1 




1 

1 

1 

1 


• -1 1 




1 

1 


1 5 1 

•H 

0^ 


3^ 1 

*-s 1 

1 

1 Z — 1 

p“ 

if) 

J- 

3 1 

1 

Si 1 

» < o « 


o 

C' 

C 1 

^ 1 

C 1 

ID oJ 1 

• 

• 

• 

• 1 

• 1 

" i 

1 j Z ^ 1 

OVi 

Ai 


I 

■ \i 1 

M 1 





1 

1 


1 < 1 




1 

1 


la. — 1 

1 _ 1 




1 

1 

\ 

i 


1 r 1 




1 

1 

1 

1 



CVi 



\J 1 

1 

1 

1 i -4 yi I 

A) 


JN 

J' 1 

1 

^ 1 

1 J V 1 

• 

• 

• 

• { 

• 1 

• 1 

1 o Z 1 

K1 

cz 

s 

OO 1 

^ 1 

o 1 



C" 


1 

— 1 

C' 1 

1 □ 1 
1 1 




1 

1 

1 

\ 

1 

1 

1 

1 1 

1 1 

1 lu »- 1 




1 

1 

1 

1 

1 

1 


1 c-' tn 1 




1 

1 


i r < <-' 1 

If) 


•H 

•-< 1 

IT 1 

1 

1 1- aJ (.0 1 

d- 

fO 

c 

O 1 

^ 1 

*o 1 

1 aJ 1 

o 

o 

o 

O 1 

Cr 1 

o 1 

1 ; • X 1 

» 

• 

• 

• 1 

• 1 

• 1 

1 Z vT 1 




1 

1 


1 O O 1 




1 

1 


1 _) X 1 

1 1 

I 1 




1 

1 

1 

1 

1 

1 


I 1 

1 O aJ 1 




1 

1 

1 

1 


1 t-i Cl ^ 1 

—4 

ID 


■•H 1 

—4 1 

Si 1 

1 t- Z O 1 

rO 



■'-3 1 

!<> 1 

fO 1 

1 aJ t- U 1 

O 



3 1 

— 1 

O 1 

1 Z -• Cl 1 

• 

• 

• 

• 1 

• 1 

• 1 

1 c H- — • 




1 

1 


1 i: < 1 




1 

1 


1 Z J 1 

1 I 




1 

1 

1 

1 

1 

1 


1 1 

t 1 

Ik- -« 1 

CVJ 

n 

rs 

1 

O 1 

1 

1 

n 1 

1 .X j o 1 

CO 

0 

o 

O 1 

t 1 

V 1 

1 i5 Z aJ 1 

• 

• 

• 

* 1 

• 1 

• 1 

1 i-a >-• (/) 1 

CM 

CM 


1 

AJ 1 

OJ 1 

1 _l k- — 1 




1 

1 


1 a. 1 

1 1 

i 1 




1 

1 

1 

1 

\ 

1 


1 1 

I 1 

1 1 

l/l 

■X> 


1 

X) 1 

1 

J) 1 

S 1 

1 1 

on 

on 

■sT 

on 1 

lO 1 

S 1 

1 1 

X 

X 


X 1 

1 

X 1 

1 X 1 

+ 

1 


1 1 

1 


1 X 1 




1 

1 


1 >.1 1 




1 

1 

Jj 1 





1 

> 1 

> 1 

1 o 1 




1 

1 

**4 1 

1 1 




1 

1 

H- 1 





1 

»H 1 

< 1 

1 O 1* 




1 

y> 1 

iD 1 

1 —4 1 



a 

aJ 1 

o 1 

ij 1 

I </• 1 

UJ 

Uj 

o 

X> 1 

.X 1 

1 

I X 1 

o 



*i i 

_ 1 


1 al 1 

< 

< 


y- 1 

w< 1 

D • 

1 X 1 

h- 

h- 

y) 

X) 1 

oU 1 

oi 1 

1 on 1 

1.0 

10 


1 

Z 1 

Z 1 

1 1 



03 

J1 1 

4-4 1 

^ 1 

I C 1 

Xi 

tL 

> 

> I 

C 1 

Zj I 

1 1 

IM 

H4 


4*4 1 

X 1 

^ 1 

1 1 

1 

1 

1 

1 1 

3 1 

D 1 

1 1 

liO 

lO 


on 1 

U 1 

U 1 


34 


1 


Ui I- 


1 



-i X 

A 

1 

• a • 


u O 

(D 

1 

oo» in 

0 CM <M 4 0^ (O 


-i 

1 

* ^ 1 

fO h* 0 «o CM 

X UJ 


1 

lO 1 

•H CM K) W K) 

iki 2 


1 


1 1 1 

> 


a 

S 



<D 

Z K 

M 2 

o UJ UJ ^ 

zax <D 

U. C O lA. 

u z o o 
t/) or 
w < 
o 


t~4 


1 Z 



1 0 

>- 


• «-• 



1 »- >- 

< 


• < 0 

4 J 


I X z u 

< 

1/1 

1 a •-» 0 



1 0 -j ^ 


0 

1 0 

0 

•>4 

1 z 


►“ 

1 »-• 


< 

1 

X 


t 

llJ 

0 > 

1 


»- ^ 

1 u L 

w 

K C 

1 U ^ 


X 

1 X < 


— 3 

1 - X u. -- 


wO 2 

1 U. -JO 

>- 

^ 0 

1 r- 0 IJ 

o: 


1 Ui X z 0 

0 

Ji 

1 0 0 < 

►- 


1 <l *-« 

u 

9^ 

1 £L J 

uJ 

'D UJ 

1 \n u- 

"3 

1 i 

1 

< 

0 I 

1 

X 

K 

1 

K 


1 


< Z 

1 

►- 

CJ 

1 >- 

X 

1/1 

• 1- 

5 

.Z 0 

1 UJ Zl »-4 

rM 

0 J 

1 U UJ 0 1/1 

-J 

D 

1 < X 0 N 

Li. 

1/1 a 

1 a ^ ^ 


X 0 

1 1/1 Ll UJ 




1 > 

«• 

0. 

1 


Ji 1 

1 

0 

^ z 

1 

(-4 

0 0 

C 

K 

2 

1 

< 

>- s* 

1 

X 

CC 2 

1 

U.1 

0 0 

I 

L. 

»-* 

1 i/1 

0 

u »n 

1 z> 


oJ -1 

1 *1 -• 

> 

"3 3 

1 0 X 

\ 

< a 

1 < «-» 

_J 

ct 0 

a a: 


X 

a 


Q. 

1 

0 


a 



1 


t-t 

1 

<3 

1 

l/> 

1 


|OOh>-f^sO(^K)sX)OmO« 4 K>r^ 

MimK) 

^ II <M in I I I 
I I 


inooooooooooo< 

rsoaooooooooo( 

i*«ooooooooooo< 


tOOOOOOCOOOOGOOCOOOCOOOOO 

•OOOOOOOOOOOOOOOOOQOOOOOO 

lOQOOOOOOOOOOOOOOOOOOOOOO 


N I 

m 


I a I I I I I I I I I I I 


I a 


I I 


I I 


I I I 


ccococcccccc:c>cOccccceccccceccccccc:cc:r: 

OlOSOOOOOOOOOOOOOOOOOOOOOOOCOOOOOOOOOO 

r^oooooooooooooooooooooaoooooooooooooo 


^ I I 

in 


I I I I I I I I I 


I I 


I I I 


000000000000000000000000030000000000^ 

OOOOOOOOOOOOOOOOOOCOOOOOOOOOOOOOOOGGO 


O I 

O' 


t I I 


I I I I I 


— I-' •vCsCCU*-a^.‘(\r^J’CCirxcfV(\.T-«-r.:t*-«(\ — , 

4*0000000000^0000000000000000000000000 


^ lilt I 


c 0 <M(\i 4 ^ON 0 ND 4 -\ 0 K)oa)N^in( 0 ^o«H» 4 inN 0 njo^ 

I *H| I II I II 

CO 

N 

in 

4 > 


h>^or^4‘«-4tn4n<-*incrnh>!j'4^4<DgrLnr^9'(Cooov0^fnro«4r^^4*in(Vvn 
o>nop r^oo 4 J^aiOc.o 4 (ViwOO,^-soo^LjcoO'oooo^wco^rv 


4 I «H ^ 

in 


I fO 



1 

X 

X 

1 

1 


























1 


a 



1 

0 

0 

X 

a 

i— 

««> 



-» J 

>- 

X 


















ui 

a 


1 



1 

-I 

J 

X 

(T 


1 


j>«k 

4 4 

4 

4 

4 > 

1 















Ui 

_J 

1 


a 



1 






w 

a 

4 

-) X 

0 

u 

w 

w 

















1 


1 



1 

■f 

1 

4 - 

1 




* 

0 a 

Ui 

UJ 



I 

X 





♦ 

a 







*•4 

u. 

1 


1 



1 





Ui 

UI 

♦ 

1 

N 4 Ml 

0 

0 

in 

in 

0 

u 



J 

J 

w 

w 







ll 

0 

1 


1 



1 

in 

in 


in 

»- 

h- 

w 

««> 

in in 



m 

m 

K 

a- 



_1 





A M «« 





0 

£ 

1 


1 



1 

>- in 

in 

in 

in 

4 

4 



UJ Ui 

H- 

t- 

4 

4 

P >4 


4 

4 0 

0 

• 

• 







a 

i 

1 


1 



1 

>- K X < 

< 

4 

4 

q: 

a 

UJ 

UI 

OC X 

in 

in 

2 

2 

X 

X 

>- 

X a 

CK 

u. 


>- 

V rsi Ni 



0 


r 


1 


a 



1 

K X »-t »- 2 

s 

X 

?. 

X 

X 


K 


D 

D 









Ui 

UJ 

♦ 

a 1 



z 




1 


1 



1 

M W i /1 




0 

0 

< 

4 

> ? 

rr 

.£ 

I- 

K 

♦ 

1 

♦ 

a 


a 

0 






»-« 

Z 



1 


1 



1 

in z in 0 

0 

0 

^0 


-i 

a 

X 

5 

■y 

X 

2 








u 

u 


w -w^ wr 







1 


1 


i/i 

1 

z n u z z 

2 

z 

2 

u 

u. 

X 

s 

2 2 


>- 

4 

< 

















a 

in 

1 

in 

z 

1 

U. 2 C UJ 


f -4 




0 

0 

P-* tmt 




-J 

• 

• 

• 

• 

• 

• 

UJ 

u. 

a- 

»- *- a- 





I 

X 

1 

n 

1 

m 

0 

1 

O -J -3 *3 


Q 

0 

0 

9 

j 

J 

X z 

.J 

ui 


-J 

J) 

n 

1/1 

cO 

m 

in 

u 

0 

aJ ^ L4J 4I 



yi 

n X 

n 

a 

X 

1 

X 

IM 

1 

0 ^ < 

4 

4 

4 

2 

» 

u. 

u. 

4 M 

Z 

2 

UJ 

UI 







q: 

X in 1/1 in in 



0 n m 

0 

a 


1 


K 

1 

X uJ -1 0 

0 

0 

0 

4 

4 



2 2 



a 

Q. 

s 

2 

X 

2 

2 

2 

0 

0 u. lA. u. a. 

0 0 X 

0 0 

X 

a 

UJ 

1 

oJ 

<l 

1 -J 0 X X Ui -J 

.4 

U 




Cj 

0 


0 

0 

0 

0 







u 

U 

u. u. u. a 

z 2 0 a 

X 

K 

a 

> 

1 

> 


1 < 

J 0 u, o 




h~ 


z 

z 

• • 


2 

a 

cr 

►- 

»«- 

»— 

K 

a- 

a- 



0 0 0 0 



0 a- 

< 

1 


1 

aU 

X 

1 z 

Z u. • 

• 

• 

• 

i/I 

j} 

4 

4 

X X 

UJ 

ui 

(L 

a. 

in 

in 

in 

yj 

vn 

in 

.J 

J 





a- 


4 


f 

f— 

( 

a- 


1 I-* 

I X 1 - 

H* 

K 


D 




• • 



1 

a 

D 

0 

“!> 

D 

D 

■3 

< 

4 

• 

• • • 

0 ^ X 




1 

au 

1 

<1 

> 

1 z 0 JK 0 ^ a 

cx 

X 

a 

X 

V 

X 


Z 2 


w 

2 

2 

or 

X 

X 

X 

X 

X 


•-*4 

0 0 0 0 4 


0 

a 

a- 

-J 

1 

n 

a 

0 


‘ 9 

0 ^ 

X 

X 

X 

X 

2 

J» 

In 

• • 

1 

a 

0 

0 

J 

1 

, 

' 

, 




• 

• • » 


4 


IM 



1 

J 

1 



1 2 

X -J X J X 

X 

a, 

a. 

H- 

K 

w 


ui UJ 

X 

X 

2 

2 

a- 

i— 


K 

1 - 

a-* 

4 

4 

c 

c 

c 

c 

H 

T 

X 

J 

z 

J 

1 

X 

1 

Z 


’’lesss- 


35 


1 


1 



trajectory DISDFRSIOf.S AT 


O ^ 

i - - 

< O I 




in ^ I 

O' I 
fO 


O 0 t(M^O 0 » 0 'f^f»( 0 O' 4 <D^h^U>CMa>r^ 0 JW« 4 f 00 J 

inr**oo« 40 <o^t) 0 'ooo' 0 ''M<vr^kOJ>iO^>o^oj 


I I 


I Cjrvi I 

I 


I ^ to I 
I 


oor><\iK)r-Aiininctr»«^<\ii 
fOOOOOOOO o o o < 


CMCM 0 ^r*«^ 0 (M>CO^ 

lOQOOOOOOOOOOOOOOOOOOOOOO 


rofO<c<EJ)*-«^j^^»oif. <^r*'W#n^in»omioioio*-«cvfMO c\ic:iri»*.j'c,^cirr- 

— *-n£.T{vi - i 


oifvjfOCNj^fon ^ I m in ^ o* i 

I I I II • 

<M 

i 


t r*» 1 ^ c\i (M 

I t 


• cu f%i I 

I 


CM CV ^ ^ 

I I I 


xisOior^jh*a'sOf^or^u^O'o«-«c ,j*0'0'0'ocot^*^--*^-^r^j'r^inr**:to o*hsC 
.'^'0't)*^f0oi0c.^(\j0‘vCf^<0O'^ I if> fo I '0'\. ovo^*f'*cO'n'T'Ln»oiri 

^•O^^fOfS* I 'OO'AICM "Niv; ^1 

ro I till II II I II I 

o 

®oo'^r^-«aa'r'OfO<\j-^r-^— »oooor\joo'^-H-<'0-<'\j-^CT*^3'OtT'Ajr>- 
X)<MCMCVIWfn^^|.:t^4’-^fO(MI CMCVll I 

r- I I I II I II I III 

0 

OMK>f^a^«^fO%L&cK)CTkniroOd(\i^fOi^cO'<cin^^ro-^<cirr^ruc^ r roc\,c\, 
K)r>towroo^^ino'o«Hr-‘f^tnfom«CAOio«o^i^ ir^«-'<\i<\ia?r-ND^ojO'o® 
Jih*o*f^^o^KiwiOfOinj^r^xOi looi^r^ r-r>-cM(Mnncur--0:j-*H-« 

01 II <M<MI II l^nrjl I 

0111 I I 

(M 


<M 


1 


1 





4 

l/> 

I 


1 





t/1 


1 


1 







1 

h- 

1 





X 


1 

X Ul 

^ 1 

t** w 0 ^ ^ 

•H m 

^ sO 

•H i/> 0 fO f*- O' ^ 

►— 


ft 

0 : 

U I 

c. sC 0 ro r- 

0 0 

:» 1/ 

X 0 0 0 OJ 0 

f) 


1 

*>« •>« 

UJ 1 

• • • • • 

• • 

• • 

• •«•••• 

4 


1 

-1 ►- 

in 1 

^ 1 W »H • 

1 

1 

rvj »o 1 II 



1 

u. 


O' 



1 



1 


1 

m 





oo*-iOx::»HOC-oO'coooinL‘\.o> 


</) V/) i 
>- J> i/l k 
>“ ►»>■<<« 
K- >- *-i »- £ £ ; 
r— »/) •-• 

.: ji uj z z ir . 

UJ Z C U. ' 

.:i aj o o Q 

a -I < 4 < 

X UJ j o o < 

^ O X D Ui -1 ^ . 

4 ^ O U. 3 

Z J u. • • 

•-•I X K H I 

X cd X O B X X ( 

O (-4 O ol ^ . 

Z X J Z J 0 . X ( 


j ir 
» iAUl C»U 
m i/k I- , 
•> < < »-• « 
I z X a X : 
i 

I ' 

: z z 

. < < 

-j -j • • 

J ^ ^ s/M/> 1 
; ui Ul M < 

• Q.& zz ; 

) o o 

: « a • 
J a z t 
I • DO : 

• z z o:x i 

00 zx . 


a u. u. >- >“ M 
uJ oi <f I -f 
I ^ o 
u 


• • UJ 14 J »- K K 

) «/) U U oi Ul oJ 

• M K (T U) lA U) 

: z o o LL. u. ir 
u. u, u. u. u. 
' I- 000 
un o o 

10 4 4 • • • 

: jc ^ (i> id v!> 

’ i ^ X • • • 
> >• 4 4 U U U 


•-» u. 

u. o 

O fc 

Qc a 

N O Q. 

I Z Q oi 

»-( Z .J X 

^ B M q: Ui 

B UJ X 

K i/> z a 

i/) \/l X i/l 
(A O lA I/) O 

u. o o z o o z 

U. Z Z U Z Z H 

o M a ^ 4 

B B »- 4 

• a ^ X K Q 

o 4 >-• O U. ^ 

• ^ 4 ^ ol O o 

(J X W Z J £ U 


i 


SSH 



FLIPHT ** earth FIXET POSITION VECTOR *♦ *• EaRTH FIXED VELOCITY VErTOR 




« O 

» o 

N 


U) 


O iA 

S a 


4 J 

>• 


C 1/. 

Q X 

X X 


UJ 

W X 


UJ ^ 

X z 


J ' ' ' 

(M<o«io<q<oiii\oi/)iA^<MC>NncM^o9mut«4>o>4o>N«inno«inin«iOio 

a^■a;lnlOOlnd'(Mo(^^o^)oKoo•4^o•<it^aooO'<^(M<^i^o^a^aiOlA•->(\l 

a I' I II tMoll I II iwioi I 

2 • ' I ' • • 


CQ*4fOd'CO<adi(\llOO'<Vir 


£ * 

lO 

r- 

I 


lO w 
<0x0 0 

« • • 

0) CV fO 
lO I 
-« 

OJ 

» 


J r4 

I 


l(<>OQOOO0^f0«^OOa<\l«-4OO«^«-4O<^OOOO 


i 


• I 


i ; 

0'^^in<^o(\ia(><^or0zf*4ini/)0^f0i0K)^(M.0(MO0'or«^r^<As0G0r0 

o^i/)-4^r^^r^f0^^i^w«^cvri/w^u><]0090<o<oN«-«or*'0'^NK)rw 

lh»f^<v<v irr<vi <v<\^c — ^ i 

t i I I ~ I II I 1^1 

I I 


l0O^-Or0O(M»^:f«-l«i4oa<D(Ni(MO(M0i*40a>tn^«^^0•^9^*4OC0^(^0'f0l/)^ 


tnojC\|«H^K)^^ fOtO^^iOCg ^1 ^^>^0<M<M 

41 I I I I I it II 

cO 


vOJivON«#r^or^a'»nrOvO 

(M <\J I ^ 9 W 1 

I III 


o^^oo^o^^^a^col^a>^ONoo(\l(V4)(MlO(^J■Hr<40^(X>i^(\lct^oo(Oln^• 

a'<api\i^<\jf0^r^r^^roaa4)co I I i*Of0.a*4’{Mrsiv0>0®oi 

%d<y^^cvi^K)i co'Xifomwi I 1 

^ I I 1 I I ' II II 

I 


lOfin p4)or»o^in4>^(\j< 
^iinKa’^^Nin®K)K)a' 
lO 4) IS tf> ro O' lO to *H 


I' I 


O O' »o . 

I «H I «-( « 
I 


' 41 I I © O' ® N 

I ^ f ^ ^ I 

I 


I I 


*C ^f^ S CO 

1 

© 


© 

W O' lA O ® 

1 

© 


© 

1 4) C\i ^ ^ 

1 

© 


o 

(Ml 1 

1 

fO 



1 

1 



1 


OOJOlOr*- 30 :tircCOOO-tf<\|C- 000*^00*H00OJ'C,aOCJ^<\jC o-»rv 


^ I 

o 

tn 


I 


<M tn 

I 


I 


I I 


I ^ 
I 



1 

1 





•H 







♦ 

1 

















1 

1 


1 

1 



I 


X 

X 

1 

1 

























1 


f 



1 


o 

o 

a 

a 







>- 

V 
















a 

1 


1 



1 


_J 


a 

a 

+ 

1 



4 


4 

4 

4 

t 













a 

a 

1 


1 



1 








1 

4 

O 


o 

U 

w 

w 













a 


1 


1 



1 


■f 

1 

+ 

1 



* 


o 

o 

UJ 




z 

X 





4 

1 





1-4 

a 

1 


1 



1 






Ul 

UJ 

♦ 

1 

l-t 

»■« 

o 

s 

iA 

iA 

u 

o 



a 

a 

w 

w 





a 

o 

i 


1 



1 


J) 



cn 

h- 

H* 

w 


m 

iA 



iA 

lA 

I- 

H- 

3K B a 

a 



»-* 


«-* 


o 

Q 

1 


1 



1 

>“ 

© 


© 

lA 

4 

4 



ui 

UJ 

K 

>• 

4 

4 


N« < 4 O 

o 

• 

• 





q: 

a. 

1 


1 



1 

>► H 

^ < 

< 

4 

4 

a 

a 

a 

Lil 

X 

a 

bO 

(A 

Z 

Z 

a 

X > >• a 

X 

a 

U. 

>- 

>• 

ru 

fU Cj 

a 


1 


1 



1 

»- >* M 

K X 

X 

a 

2. 

X 

s 

»- 

►- 



r> 

O 









a 

a 

4 

1 

4 

1 Z 

o 

a 

1 


1 



1 

»-4 H (A 

•-4 

© 



o 

o 

4 

4 

X 

z 

X 

X 

K 


*► 

1 

♦ 

1 

4 

1 

o 

o 





z a 


1 


1 



1 

to M Z 

1 /) o 

O 

© 

-1 

u 

a 

X 

=> 


X 

X 

? 

z 







o 

<j 

w 

w 

w 

A 

a 


1 


1 


i/t 

f 

Zi/fUJ 


z 

z 


a 

a 

X 


X 


I- 

►— 

4 

4 













s a 

X 

1 

A 

1 

A 

z 

1 

UJ z o 

UJ 1-4 


l>4 

-H 



c 

5 


M4 



a 

a 

• 

• 

• 

• 

• 

• 

a 

a 

1- 

a 

H- 

a A 

X 

a 

1 

A 

1 

A 

o 

1 

^ UJ 

O L3 



a 


5 



X 

z 

a 


a 

a 

j) 

© 

iA 

A 

A 

A 

a 

u 

a 

a 

a 

j y« to a. 

A 

1 

X 

1 

X 


1 

O -i 

< 

< 

4 

4 

z 


a 

a 

4 


z 

z 

a 

a 


M4 

M 




z 

a 

A 

A 

A 

A O A A 

o 

1 


1 


K 

1 

X UJ 

J o 

Q 

O 

O 

4 

4 



z 

X 

»-4 

M4 

0. 

a 

z 

z 

z 

z 

Z 

Z 

o 

o 

a 

a 

a 

a ooz o o 


1 

a 

1 

a 

< 

1 ^ 

03 = 

UJ J 


«l 




c 




© 

£ 

o 

o 







a 

a 

a 

a 

a 

a Z Z U K 2 


1 

> 

1 

> 


• < 

J o u. 





»- 

»- 


z 

• 

• 

z 

z 

a 

X 

>- 


1- 

H 

►“ 

►- 



o 

o 

o 

o ^ ^ 

U H- 

< 

1 

iH 

1 

*-# 

ac 

1 z 

-1 

u. • 

• 

• 

• 

cO 

U) 

4 

4 

a: 

X 

a 

a 

a 

X 

© 

© 

Jt 

A 

A 

A 

j 

a 




< s 

4 


1 


1 

h- 

4 

1 

X X 

H 

K 

H 

h- 

D 




• 

m 



1 

1 


D 

3 

D 


3 

4 

4 

• 

m 

• 

• o a X •- 


1 


1 

4 

> 

1 X 

© » o 

X Q. 

X 

a 

CL 

a 

X 

a 

X 

z 

X 


"4 

z 

z 

r 

X 

cr 

X 

X 

Z 

•-• 

M 

© 

o 

© 

O «1 •-> O U. E- 

a 

1 

A 

1 

o 


1 O 


O Jl 

X 

a. 

a 

. 

X 


© 

• 

• 

1 

1 

o 

p 


X 


I 



X 

X 

« 

m 


• a 4 »-• 

a ^ 


1 

a 

1 

w 


1 z 

r J X 

J Q. 

a. 

a 

a 


H- 

»-4 

*•4 

UJ 

UJ 

I 

X 

z 

z 


a 

H- 

1- 



4 

4 

a 

u 

u 

u X ►• iX j r 

a 

1 

a 

1 





h* 

(M 


O' 

r» 


rO 

*o 

1 

<M 

*H 




• I 
^ 1 

lO 

1 

© 

^ 1 

o 

1 

«H 

1 

<M 

1 

o 


37 


Earth fixed cross rantie- 



! 


I 


1 

i 

1 


I 


B 

O 

O 


P-< 

CQ 

< 

H 





in 



C d 

d 

»o 


K) 


CM 



1 -J 

N 


M K> M :t O 

^ CM 


o 

c> fvj 

O (\J M 

O M M CM 


d 


vA 



1 j 

if 


o o o o o 

o o 

OOOOOQ0900090000000 

o 

o c 


o o o 

O G 

a 

o 


o 





1 ^ ' 

UJ 


• • • • • 

• • 

• •••*••• •• •#••• •••• 

* 

• • 

* 


• • 

• 

• 


* 


m 



• * a 

o 


1 1 

1 1 

'III 1 1 1 1 1 1 1 114 1 


1 


1 1 

1 


1 




1 



1 « 



















1 U 



















1 H 



















1 4 





1 














1 □: 



















1 UJ 





1 

1 














1 c 





) 














1 z> 



















1 *- 

in 


M C O O O h» Oi 

'4OOW•-•>4^Clf~0^•OMNClONO•-• 


o c 


O <> A 

O 00 c. 

r* 







1 MS 

■s 


OOOOOOOOOOOOQOdOOOOOOOOOOO 

O O O C7 

a o o 

O G 

G 

o 


M< 


CM 



1 K < 

if 


o o o o o o o 

OOOOOQOOOOOOOOOOOOO 

o 

o o 

o 

o o o 

o o 

o 

o 


o 





1 1- > 

u 


• « • • • 

• • 


• 

• * 

• 

• • • 

• • 

• 

• 


• 


• 



1 < 

c 


II II 

1 1 

1 1 li 1 1 1 • • t 1 1 1 


1 1 


1 



1 




1 



1 UJ 





i 














1 -1 





1 














1 u 



















1 M 



















1 



















1 UJ 

















\A 


1 > 

















r-t 





















1 * 

«-« 
















>- 


1 # X 

1’. 


Q M o CJ O 
c o o c c 

M M 

0(\i(MMCMq€M0m0M(M0M^<\iM0C 

o 

CM «H 


O Ml M 

O Mi 

c 





CM 



1 c 

■N. 


c c 

c ^ cccoceoccccc CCCSCC 


c c 

• ; 

C c c: 

C G 

' 



c 


c 



1 H 

»•) 


o o o o o 

o o 

OOOOO0OOOOOOOOOOOOO 

o 

o o 

o 

o o o 

3 O 

3 



o 


o 



1 M 

UJ 



• • 

• 

• • 

• 

• • • 

• • 

• 

* 


• 


t 


l/l 

1 a 





1 1 1 1 1 1 1 1 


1 


1 1 

1 1 








2 


<w 

















O 


















o 



















t-4 




1 















u- 

«a 


















X 

2 


















UJ 

O > 


















X 



















cr 

t- C 



















a 



















^ i 




-2 “T h* -« n 

J- c 

“ J r** — I X ^ o 1 X \ 

J' 

-1 


d a") a. 

-J c 

\ 







i/j Y 

1 J 

o 


vQ o lA ^ m 

M <M 

K)^a}'4sO**)fn(AOM(M9o^^o(Mino 


M <M 

oii 

O O 

J' CM ^ 

t 


CM 


in 

>- 

2 o 

1 J 

uJ 


O M K) O 

MOCMKJOJO^CVJOCUOCMMCMmmOOCMv^OO 

o 

K> o 

o 

O O CM 

O CM 



O' 


d 


►H »>4 

1 o 

u 



• • 


• 

« • 

« 

• • • 

• • 

• 

• 


• 


• 



I X 

M» 




1 till 1 1 


M 


1 

1 







»- 

1- 








1 










o 

i-. UJ 


















-j 

a: ui 

1 * 


















i 1 

1 « 

















< 

O I 


















ti. 

K 

1 Ul 


















1- 

1 G 


















< z 

1 G 


















o 

1 K 


















in M 

1 M 

















o 

z ui 

1 



M ^0 'M 

s o 


o 

<9 O iO 

O O lO 

o 


o 


O' 

•H 

o J 

1 ^ '* 

if 


:t O h* ^ O 


lA O' sO O CM 




O' 


<M 

_l 


% < < 

LJ 


r- o o «H o 

c o 

00(\i<\|OOOOOOOOMM<\|fOOOM 

o 

lo m 

c 

O *H Ml 

d CM 

c. 

o 


CC 


d 

u 

in a 

a >• 

C- 



• t 


• 

• • 

« 

• • • 

« • 

• 

• 


« 


• 


X o 

1 UJ 



lO 

1 

II 1 II 1 1 M M 1 


1 



1 ^ 




M% 



. 

u ^ 

1 ^ 





1 











1 

<« 

CL C. 

1 CJ 



1 














2 

in 

• M 

















O 

2 

1 X 


















GO 

i UJ 

















}— 

Z 

1 > 

















< 

> 's 


















X 

Ct 2 

1 « 

















(J 

O O 

1 « 

















p, 

K •-• 


















o 

u in 

1 X 



> lAO M ro K) p- 

C^MOc0M(0^(0Mf0<l0(^«0» lOOCiOOCMa 

iT O (X ^ M C' 

in K) c 

00 


cr 


vC 


UJ-l 

1 u 

o 


^•tntfloo^>fAoJ>'<)^oc\JK)o(^M«>«(M(UlOsOinooo^> 

O lO 'VJ f\J 

CM »0 lO 1^ O 

d 






> 

~i G 

t H 

Ui 


1^ Ki d m ^ 

o o 

MMrS)(\lO0MOOOO0l0(\iMC0O;t 


C O rO 

KJ M* (M 

Ml c 

o 



O' 


o 


< Q. 

1 M 

G 


• • • • • 

• • 


• 

» • 

• 

• • • 

• • 

• 

• 


• 


• 

,J 

CL O 

1 a 

w 


9i 1 

1 

• MMlII II Mt M 1 III 


1 


1 1 

1 




Ml 


CM 


H X 




O' 


1 1 













0. 




1 














o 




















cn 


















CM 

*-• 


















< 



















LO 





















a a- 

















0. 


i X UJ 



M«o M ^ 

M lO 

q’sCMi/>oi«)ho0i;»^a0<0ini^0>«ooo 

-X3 

M *0 M 

M f*» 

d 4A 

r\l 

‘C 


CM 


r\‘ 

»— 


1 C L 

U 


"i nO O r»^ 

o o 

rrm^ooc Oq(\ic ooo«HCOMooo 

J' 

r~ r 

c 

C lA CM 

G O 

Ml 

M 




J 

/) 


1 Ml M 

UJ 


• • • • • 

• • 


• 

• • 

• 

• • • 

• • 

• 

• 


• 


• 

<t 


• -JK 

i/1 


^ 1 M M 1 

1 

1 OJ K) 1 t 1 1 M 

1 

1 

1 


1 M 



1 


lO 


•o 



1 U. 

w 


Oi 





1 













m 












1 
















♦ 

1 















1 

1 


1 

1 





X 

X 

1 

1 























1 


1 





o 

o 

a 

a 


A 



J 


>- 

^ 














(lJ 

1 


1 






_l 

cr 

q: 

♦ 

1 

M» 


< 

4 

< 

< 4> 1 













a 

3 

1 


1 










w 

1 

4 


s 

u 

U — 







M. 








1 


1 





4 

1 

4 

1 





G 

o 

UI 

UJ X 

X 





♦ 

1 







a 

1 


1 










u 

♦ 

1 

M 


o 

Qi/UAij 

U) 



-i 

-1 

w 







a 

o 

1 


1 





iA 

in 

IT) 

in 



wr 


A 

A 


A A ^ 

1- 

s 

s 

-J 






«« 



o 

a 

1 


1 




>• 

iA 

in 

iA 

A 

< 

< 



UJ 

uJ 

1- 

H- 4 4 M 


<. 

< o 

3 

• 

• 






X 

a 

1 


1 




>- 1- >• 

4. 

< 


< 

jr 

a 

LJ 

ul 

a 

oc 

IA 

A X X a 

a > ^ a 

a 

a 

a 

>• 

> NJ 

N 



a a 


1 


1 





£ 

T 

a 

It 


m 

1- 

1- 



3 

3 






UI 

UJ 

♦ 

1 4> 

1 




3 

1 


I 




A 





3 



■( 

X 

2 

X 

X ^ 1- ♦ 

1 

♦ 

1 

♦ 

1 

o 

o 






pHZ*i 

X 

1 


1 




A 2 iA 

o 

if 


3 

_* 


■> 

X 

3 

5 

T 

12 2 






u 

u 

w 

w w 




s M a 

3 

1 


1 


A 


* i/I -J 2 


z 



u 

u 

<L 

« 

3l 

X 

1- 

K 4 4 













S 3 


1 

A 

1 

A 

*'■ 


UJ Z C Ui 

w 






r 

a 

M 

»H 


.J «J • 

• 

• 

• 

• 

• 

a 

w 

1- 

a ^ 

1* 



A I 

a 

1 

A 

1 

A 

o 


3 ^ G 

a 


G 


■) 

, 

3 

J 

< 

2 


iJ -1 ^ A 

A 

A 

A 

A 

UI 

u 

u 

3 

M 3 

3 



A A X 

A 

1 

X 

1 

X 



o ^ 

< 

<< 

< 

< 


2 

a 

a 

< 

M 

z 

ZUJUJM 

H« 

M 



m 

a 

a 

A 

A A 

A 



O A A 

o 

1 


1 


1- 


X UJ J 

o 

o 

o 

o 

« 

4 



£ 

X 


Ma a X 

X 

X 

X 

X 

X 

o 

o 

a a u. 

a o 

o a o o 

X 

1 

3 

1 

3 

< 

1 ^ O M 3 UJ 



-J 

J 




V 



if 

(poo 






a 

a 

a 

a a 

a 

z 2 u a ^ 

K 

1 

> 

1 

> 


1 4 -JO U. 3 





►- 

K 

2 

2 

• 

• 

z 

2K Sk 

!• 

K 

►- 

H- 

K 



o o o 

o 


*4 

U H- 

4 

1 

*•4 

1 

*4 

X 

1 2 

J u. 

■ 

• 

• 

• 

A 

A 

4 

4 

oc 

(K 

UJ 

ul a a A 

A 

A 

A 

A 

A 

3 

3 




* 

s 

h’ < 


1 


1 


< 

1 *-• 

X X 

I— 



►“ 

3 

D 



• 

• 


1 I 3 

3 

3 

3 

3 

3 

4 

4 

• 

• • 

• O 3 XK 

a 

1 

»4 

1 

4 

> 

1 < 

3 S if S 

0. 

a 

0. 

a 

X 

a; 

a 

3) 

X 

X 

•-4 

z 2 a 

a 

a 

a 

a 

a 



iD iP iP 

CP 4 M A a H> 

3 

1 

A 

1 

A 


I o 

rUO M O 

X 

(X 

X 

a. 


X 

A 

• 

• 

1 

1 o 3 X 

X 


X 


X 

X 

X 

• 

• # 

» 3 4 

^ 3 G 

3 

1 

3 

1 

3 


c z 

r J I _i 

(L 

a 

(L 

a 

1- 


**4 

*•4 

Ui 

UI 

X 

X 2 2)- 


H 


1- 

H- 

4 

4 

c 

c 

c 

0X1- (t J I 

3 

1 

a 

1 



38 


i 


Not applicable due to APS control lin.it of I iei:ree error si nal 



! 


>- N 

q: q: z 

UJ o o 

a K 

o u vn 

UJ j 
> -) r 5 
V <t a 

-4 a: o 

^ X 

^ 0. 


4 

t-i Ui Ui ^ 
H e -j <£ 

a z o UJ 

Ui 4 Z O 

z a < *-' 


U. U (/I 

O N 

X J £ 

h- UJ 

a > 

< 

oJ 


Uj U 
O > 

D w H- ^ 
►- H O 
M M < UJ 
(S U. C 
2 0 - 
c a 


I, O UJ 
II ^ Q 
>- 3 ^ 

UJ O 

O »-* UJ 

I OH O 

Ui 4 
O -I 


X u» « 

o a u 

M« IH UJ 

J H Crt 


I I I >4 |l I 1 V ' ' * ' 


I ^ I I ^ ,4 W • • I fO 


oi^ r 3 «> 4 OMorN 00 fO^(^< 

4 n!lnlO^D^o^oH^iu)^lOv 

W) 9i)i 

I till 


9 '<Mvfla 0 JcD*«O 4 -a>H( 

WOQOCCOCOOOt 


CD «4 *4 (Xi N lO M (\J in I N in N H CO 4 o in to 


s£> «6 <vi (M 

I I 


I «H wi cr V «-• I 
I I I 


>m<^* 4 * 4 <M(\IHcCO<UOO(^ 0 ^^ 6 sO> 04 HO^^iO(n 

fO*«OOOOmm<MCNJ&OMCUOO^« 4 lOHO^OO 

)OOOOCCCCOOCOCCCCOOGCOCCC 


o^qfo^fOin'oairxCir«£sCO(u«*«io«^dt^c 4 ^ocxxc(\.(M» 4 tox^<M^^ 

CVJOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 


t ) II 


oto»OinocrM^\jr^^u^u'^*nvOo*-*-#Aj(\jo^*<*H'OooKtnKKHHO'ino‘into^ 

(VOJ<^^«HOJ^.H^M^^J^fOniOOCO/)^s\J.M 03 C\jOJOOM^lOcOO *400 

rooaooooooou>oooooooooooooooooooooooooo 


I I : I 


tOtn\ 0 <vi<OHiO>Orr:tf(\j«CHO«H^«* 4 «*i^mincutO&OfO<M^^o^cuK^CD(VfO 

m,HH» 4 O«HClOO<VAJ<V<V<M« 4 OOO 0 l 0 l 0 ^» 4 OO^*^O 0 ^* 4 C^^OOOO 

^ 00000000000000000000000000000>9000000 


H«HO«-t^^u)^NC«-ttnoror^o^^ 4 -QD(cmHc^cnooosO«^*oio«i«Hv 4 ^in<NjsD 

O^CiO^}HCJ 04 i•)XOOO^CUOOC,a^OO*-« 000 (^C^OOOtnC^JOC<^r^l 


^ I «H • 
9 

m 


X H I I 

o o Q. a • 
j J q: or 


>- H H 
H >- *1 H 
H" 

k/) w 2 V/> 

Z i/) UJ z 

UJ 2 c UJ 

O uJ 3 

Q ^ 

X UJ J 
^ O X D UJ 

4 J O U. 3 

X J X 

X X 

£ O S o jK 

J ^ O 3 

Z X J X J 


1/1 ^ k/1 k/) ) 

in k/l k/ 1 1 /) • 

4 4 < C 

Z Z X X 

l9 <3 O C> . 

z z z 2 : 

•M M ».4 •-• 

0 3 3-1. 

4 4 4 4; 

o o o o < 

^ -i j -I 


X X X a < 

X Z QC a. 

X «v ^ O' I 


C 4 4 ♦ I 

> u» o — ' 

> UJ UJ X 

> o o in 13 u I 

> 1/) li) H I 


X o 

• ^ o a 

X X 

■ >• N rsi o X 

I ♦ I Z O UJ 

Z ^ X 

3 a: uj 

3 U4 X 

' K H K k3 X a 

I .j xi Ji Ji X J) 

1 in 1/1 in o m m o 

.XU.U.OQXOOX 
.XUU.ZZUXZK 
► OOO*^*^ Ot-4 

B • 4 

»***o«jxh o 
> 0004 *^ 0 x ^3 
» • • * 34^300 
kjooXk-xjio 


original page is 

OF POOR QUAUTYi 



AbTP ISA-210) L/V OPLRATIONii FLIOHT TRAjLCrORV ,,Ic,pERSION 
TRAJECTORY DISf'f RSlONS AT O. tilT ItSi-RTlOi-. 

s-iR propulsion/mon-pi.opulsion th„ee pevutions 




1 

D 


1 • • 

H X 


1 10 

< 3 


1 o 

«| »- 


1 ® 

• O 

s 

1 lO 

IJ 


1 lO 

SL a 


1 40 

UJ 


1 ® 

(/I 


1 


UJ >- 

u. 

o u 
o o 
a j 
< u 


q: 


1 

o 


1 

“5 


1 t0s04^t00'*4 

«. 10 


1 ^ 4 W CM ® 

S 14 


10 II 

1 K 

s: 

I lO 

►" ^ 

w 

• m 

X 


1 40 

UJ 


1 « 

10 


1 


V 
Uj H 
UJ ^ 


1 

ru /> 
kO o 

(T (J 

if 


• • 

►4 o 



® 1 

a j 

at. 


»4 

UJ UJ 

w 



a > 





Uj lO 

1 

0 O' 

UJ Z) 

1 

vM 4 

O *-» 

— i 


Q 

2. ■ 

® 

CC < 

1 


Ui (£ 

1 

40 

a 

1 

X 


Uj i/) 

UJ D 
O 

o o 
0. < 

< QC 


K 

X LJ 
o & 


cr^t\icoK)(Nj\0«4ir>3(i) fO«4tf^N(u sO 

II I I *4 I ^ II I 


I I 


»«> no icrh* ioio*Har*c\jio«-«i 

I II I II 


toooooc •-•OCCpOOOOOOOCOOOOO^HC-OOCJC: ooooo 


I I 


I I I • I 


>^:mo<o«4r^tf)N<M(rcviK)««tou><vj«4r^«40>r</)9*k^Q«^inoN(M'4cOk/)-x><vi^tii 
- -.“Ow - - - — ':'*cg v. z : - z - — 


I I I I I I 


-^oj^K)iocoa>o-40in«r^^«vr»csj 

iN*Hi 




*0 4* 

I 


rsi O' 

I 


-4 fO • 

I 


®CUC\i*4^0 (\;.4(\)*£U^4'4’<\i0‘4 

0| l«H| <^1 CM(M *4 I I 

K) III II 

4 - 


h>«40^4^u) 4 £>^®ofOi^P'44®®ir>N9'®ooo«D^fOto«^r^-i4in<vj .o 
0>v40K)f^OO 4in®OO04MO0C 0-^00*^d Coo OOO 


(Si to 

I 


I I 


♦ I 



K 

X 

1 

1 



























o 

o 

a 

a 

A 

«•» 



3 

3 >- 

>> 















UJ 





-1 

or 

4 

♦ 

1 



< 

< < 

« 

4^ 1 

1 













a 

J 








w 

<w 

1 

♦ 


3 U 

u 

w w 






M* 







3 

PN 




•f 

1 


1 



» 


o 

O UJ 




I T 





♦ 

1 






PM 

a 








ui 

UJ 

♦ 

1 


o 

o 

10 4i 

5 

u u 



3 

-1 


«M 






a 

0 




10 

lO 

IT- 

vO 

Y' 

K 



lO 

to 


40 U 


H> »- 

4 

4 

3 




A 

A 


M. 


0 

X 




>- lO 


y) 

tO 

< 

« 



uJ 

4Al ♦- 

w 

< < 

PM NM 

< < O 

Q 

• 

p 






a 

a 




>- K >- < 

< 


< 

a 

a 

UJ 

UJ 

a 

a 10 

VO 

2 2 

a a >- > 

a 

a 

a 

a 

>- >• N N» 


Q 





►- V ►< f- i 

s 

>. 

% 

4 

4 

f- 

►- 


3 

5 







' 

UJ 

UJ 

♦ 

1 

♦ 

1 


29 

3 




«H H *-* 




O 

O 

< 

< 

s 

? T 

X 

1- »■ 


4> 1 

♦ 

1 

♦ 

1 

o 

o 






PM 2 a 

j; 




U1 M Z ./) o 


‘ ' ) 

o 


-i 

a 

a 

5 


I 

z z 





u 

u 

w 

w 


*M 


4 P4 a 

f±^ 



40 

Z lO UJ 2 Z 

-f 

Z. 


u 


4 

4 

2 

4 ►— 

h- 

< < 













4 ui 

I 


lO 

z 

oJ Z O UJ *-4 

l«4 


HM 



o 

O 





• • 

• 

• 

• 

• 

UJ 

a 


K 

K 

K 


40 X 

a 


lO 


3 0 3 


l3 

-J 

o 

3 

3 

3 

X 

Z .J 

uJ 

j .j 

kO J) 

40 

LO 

o 

M 

u 

u 

lJ 


a 

L 4 I 


lO lO a 

0 


a 


O -J < 


< 

< 

z 

Z 

a 

a 

< 

M Z 

z 

Ui b 

Li 

PM 

PM 

PM 

PM 


a 

a 

10 

lO 

40 

|4 


010 40 

0 



t- 

X UJ 3 O 

Q 

O 

o 

4 

« 



X 

X *-• 


^ 1 


X z 

£ 

z 

2 


o 

o 

a 

a 

X 

a 

0 0 a 0 0 

£ 


3 

< 

w O X 3 UJ 3 






Q 

o 


o 


o c 

> 






a 

a 

a 


a 

a 

z z u K : 

H 


> 


< -1 O U. 3 




t- 

K 

Z 


• 

• z 

z 

£1 


K ►- 


h- 


Y* 



3 

o 

3 

PM PM 

U I- 

< 


PM 

X 

Z ^ u. « 

• 

• 

• 



< 


a 

a uJ 

uJ 


k/l I/I 

sO 

40 

iO 



3 





4 4 P* < 



►- 

< 

►4 X X 1- 


K 


3 

5 



• 

b 


i 


5 X 

3 

X) 

3 

3 

< 

4. 

• 

• 

p 

• 0 3 Z K 

U 


PM 

> 

2 ® S o 4 0. 

a 

a 

a 

a 

a 

a 

a 

X 

* ^ 

Mi 

z : 


If 

a 

a 

a 


PM 

PM 

u>ooi9<>^oat^ 

3 


4 O 


o i>« O ^ O X 

(4 

X 

X 


t 


4/i 

• 

• 1 

5 

i! 






X 

X 

• 

• 

p 

P 

3 < 

PM .*J W 

3 




z X J z ja 

a 

a 

a 


1- 

•*« 

Ml 

UJ 

UJ X 

± 



t- 

K 

K 


< 

< 

c 

c 

c 

c 

H 

T 

R 

L 

H 

0 


a 


40 


i 


Nl&ATIVE RSS 



(SA-.'in) L/V OPERAriOM/i flight TKA^LCTORY . :j analysis 

TPAJECTORY OISPtRSIOnS AT 0«oIT JNSiKTlON 
S-lH PROPULSION/IjON-PPOPUlSI.)N TH„tE SI6M„ r'FVUTIONS 


1 


.T 

< 


> z s 

lilo 

uz 
u < 

i ^ 


3 < 
QC S 
K O 

z 

< 


Z Ua 

lii kJ ^ 

s u e e 

3 O Ui 
<d X O 

a 

< a. 


^ o 

m a: u 

X ui 1/1 

OCL 


u o 

*-• ac 

Z LJ 

c z 

U Ul 


m X 
a I- 

c z 

UJ 

o 

u 

J 


X UJ -- 


-I H- 
lA. 


4^r^^cMO)«oaotnsOO^«>9^4^«r^4><HOo««40(ninoa>io*4o*4io«.j>in«oio<Nj 

4 no 9 ^^<^K^^* 40 ioiA(naiioiAoioiO!OON'OH«OYOooo^for««o^ao 

9 y^OA^<M(MCM*^^» 4 <MMIO 0 OOOOwMOOOO« 4 <MO(^* 4 O«OC\|OO# 4 O 


I I 


I I 


I I I 


*^tt^<M 0 *OO 1 YOr^(^ 0 C^ 4 ll) 4 rl^«O<OlA 0 CMOtf)kno 0 IO* 4 *«<\llO(^.^lA^I>lOfO 
''^O»» 4 ^(Mh»>O^^(MOiniAdK)iAOfOlOfOO<MYO^lO<OOaO«lOh> 0 OsD 0 
OK)^<\lOk<Nj^^» 4 <\JCUfnOOOCO«HCVCCCQ^AiC.C\i«-iCIO(\jOC«-)C: 


iCt 

O' ;r o 


I t 


I I 


rr(MO^cir(iir<\.ocir. 

^tntoavo 00 toiA* 4 iO 0 (^(v^ o<^w 4 Ar»>(>o^o«x)r^ 

r-^^t\l^«Hf 0 fVJ*^J'fM^» 0 K>OOOOOO<VIOOOO*-#<MO*^^Of 0 *<OO-^O 


X I 

tn 


I I I I I I I 


I • I I I 


till 


(\i* 4 ^ 4 n(MiOo^iO 0 ^r*>K>-^* 4 ^(^tn<^o^K)^fA^oo(\i<j*o 9 -^<M(A 0 io^Mo 

(\j 00000 * 4000 » 40 ^«^ 00000000000«^00000000000 


I I 


I I 


'D\ 6 N^a‘)ccaso 0 «-(^ctojr*»^ 0 ir)tfiiP « 4 ^^(\} 0 ‘ 0 ;tof 0 oa^a 3 >^ 
<NJNfO(\tiroinooa in lor^ 0 i( 0 « 44 rr^<M 0 j«- 4 i 

I I I ^ I II I II 


43 O 0 i/> 

3 i> lO 0 (\l 
K> 

a I 

(£ 

0 
c 
>0 

1 


lO«4>ONO'O'DK>>OlOOOtO0vO0OOYOO0>O0«O%3O(7'*OO>OOO'OtOY|>O0vO 

^OCO« 40 « 40 «HCM^*-««tlOOOOOpoOOOOO-^<MOOOOO^OOOO 

MOOOOOOOOOOOpOOOOOOOOOOOOOOOOOOOOOOOO 

» 4 O 0 OOOOCOOOOQOOOOOOOOOOOOOOOOOOOOOOOO 

00000 'Z >0000000000000000000000000000000 

ooooooooooooooooooooooooooooooooooooo 


I I 


I I 


I 


I 


I I 


f^-40«-^^*-<ir>^vr^t/>ofOr*-0'^^cocoiDr-C7'coooox-^K)io*i4r**^^inrvjvc 
o o -J ^ , xoc-o^fuoooo--«c:o«-«o ooO'ot; -^o.T(voo<Hrv 


^ I v« ^ 

O' 

(n 


I cu lO 
I 


^ I I 


I 

f 



1 X 

X 

1 

1 


















1 


1 



1 o 

o 

(L 

X 




3 

3 

>- 

^ «>u 










3 

1 


t 



1 -1 

3 

X 

a. 

•f 

1 


< 

< 

< 

< 1 









3 

3 

1 


1 



1 




w 

>»• 

1 

+ 3 

3 

o 

W W 









3 


1 


1 



1 

1 

♦ 

1 



» 

«. Q 

o 

UJ 

Ul 

X 

X 




♦ 

1 



u 

1 


1 



1 





UJ 

♦ 

1 •-< 


o 

om 1/1 

o 

u 



3 

j*- 



ft 

o 

1 


1 



1 iT» 

iA 

IT 

iA 

H* 

K 

*■.» 

in 

in 


m m 

►- 

►- 

B B 

3 

3 


^ ^ ^ ^ 

O 

ft 

1 


1 



1 >- 

Ul 


V) 

< 

< 


UJ 

Ul 

K 

»- < < 


^ < < o 

3 • 

• 


ft 

a 

1 


1 



1 >- K >- < 

< 

< 

< 

rr 

a 

UJ 

Ul ft 

ft 

1/1 

m z X 

ft 

ft >“ > ft 

ftft 

ft 

^ M M 

O ft 


1 


1 



1 H> >• ^ H> Z 

s 


X 

B 

B 

»- 

H* 


3 

3 






3 

3 

ft ♦ 1 

z o 

3 

1 


1 



1 <-•*-* 1/1 ^ 




O 

O 

4 

< z 

X 

(r 

ft H ►- 

♦ 

ft 

4* 

1 

+ 

ft O 

3 


^ 2 *J 


1 


1 



1 ^ »-• z 1/1 o 


O 


3 

3 

a 

.T 3 

3 

X 

X z z 






o 

O 

^ w w ^ 

B ft 

3 

1 


1 


U) 

1 ^ lA UJ 3 r 

z 

z 


U. 

U. 

B 

B X 

X 

K 

>- < < 









B 3 


1 

J'. 

1 

in 

z 

1 UJ 2 Q U1 "< 






O 

O 

H4 


3 3 

• 

* 

• 

• 

• 

• 3 

3 

H- K 

in X 

\ 

1 

A 

t 

in 

o 

1 3U4 3 3 

3 

Q 

3 

3 

Q 

3 

3 X 

z 

3 

3 3 3 


Ji 

(/. 

y> 


JIU 

3 

3 3 3 3 

in a. 


1 

ft 

1 

t 

H4 

1 O 3 < 

< 

< 


Z 

z 

U. 

u. < 

•-« 

Z 

ZUJ UJ 






Mft 

ft 

i/i (/) 1/) t/i 

o i/> in 

O 

1 


I 


»- 

1 X UJ 3 O 

o 

O 

O 

< 

< 


Jf 

s 


Mft ft 

£ 

£ 

£ 

£ 

£ 

X o 

O 

o. ft ft ft O O 

X o o 

£ 

1 


1 

3 

< 

1 3 O X 3 Ui 3 


-J 

-J 



c 

Q 


o 

(POO 






ft 

ft 

ft ft ft ft z z 

U X ft 

*- 

1 

> 

1 

> 


1 < 3 O U. D 




r- 

K 

z 

Z • 

• 


z ft ft 

h* 


H- 

*- 

h- 

K 


3 O O O ^ 

U K 

<X 

1 


1 


X 

1 Z 3 a. • 

» 

• 

• 

J 1 

U) 

< 

< ft 

ft 

3 

3 ft ft 

in 

in 

7 ) 

in 

^n 

3 

3 

B B 

►- 4 


1 


1 

h- 

< 

1 *1 X I »- 


>- 

K 

D 

3 


• 

• 


• 1 

3 

3 

3 

3 

3 

34 

<1 

• • • • O _J 

X 1 - 

o 

1 


1 

4 

> 

1 Z O B O X Q. 

a. 

0 . 

1 

X 

X 

0 . 

3 i*. 

X 


^ZZ 

.ft 

ft 

ft 

ft 

ft 

£•-• 


(POO 0 4 *^ 

O ft K 

3 

1 

i/l 

1 

o 


1 o «-»o O X 

tx. 

X 



X 

s/) 

• 

1 

1 3 O 



X 



1 X 

< 

• • • • 3 

3 (j 


1 

O 

1 

3 


I Z X «l X j 0. 

X 

(L 

(1 

»— 

►- 

*-t 

•-« 3 

UJ 

X 

i 2 3 

h> 


K 

»- 


H» < 

4 

c 

c 

c 

c 

H 

T 

X 3 r 

3 

1 

ft 

1 

z 


original Pagr ro 
POOB 


41 



AbTP (SA- 210 ) L/V OPCRATIOMri FLIGHT TRA.^tCTOKY Ai 

TRAJECTOKY UISFF RSIOImS AT 0 , blT I'.SiHTION 
S-Ip. PROPULSION/NON-PPOPlJLSXtiN TH, tE HFVIfTIOt.S 


1 


I 

UiOK^ 

o ui ^ o 

X S UJ 
Q. M M O 
U1 ll. NJ **- 
< 


XU ^ 

^ Si u 

•>1 »-4 LaI 

-IK i/i 

U W 


^<^^»-io^<^ooM(M(Mc\ira« 4 oooofO(Ow«Hoo^<-«ao«H' 4 (Minoooo 

ooooooooooooooooooooooooooooooooooooo 

fOI I III II II llll III II 

in 


«oooAOw»oio*-#K* 4 ;ttrrV'ij 

OvOO»^KcoirjixOt- 0 ^<Vi<-ooo^oc>^c;OoaoooaaiOicc^.>» 


I w ^ I 


I <M lO 

I 


I I 


^ • I 


I 

I 



1 

X 

X 

1 

1 

















1 



1 

o 

o 

a 

a 

A 

A 



-J 


> K 









ui 

1 



1 

.1 

-J 

a 

S' 


1 



< 

4T 

< < 

* $ 







U' 

J 

1 



1 





w 

■— r 

1 


D 

D 


w w 







-i 


1 



1 

♦ 

1 

•f 

1 



« 


O 

O 

UI Ui 

X X 



♦ 

1 




a 

1 



1 





Ui 

Ui 


1 



a o 

Art Art U A3 

-i 

J 





a 

o 

1 



i 

Art 

un 

Art 

u> 

K 

K 

w 


Art 

irt 


Art Art K K 

2 3-4 

-i 



pOfc 

•-P 

o 

a 

1 



1 >- 

irt 

Art 

Art 

Art 

< 

< 



UI 

UI 

K K 

< < M < < O 

O 

» 

• 



X 

a 

1 



1 >~ K V 

< 

< 

< 

«. 

a 

a 

Ui 

Ui 

a 

ac 

*/) u» 

z z a a K K a 

a 

a 

a K 

K 

M 

M o a 


1 



1 H- >- •-» K 


2 

>; 

3 

c 


K 




3 3 




Ui 


1 

♦ 

1 z o 

ui 

1 



1 i-i 





o 

O 


< 

z 

z 

a X 

K ♦ 1 

■♦■ 1 ♦ 

1 

o 

o 



^ z ^ 

r 

1 



1 (J1 Art 

o 

O 

o 

’ J 

-1 

-J 

a 

a 

*5 

D 

X X 

z z 



A3 

A3 

w 

w 

2 a 

UJ 

1 


J1 

1 ..Z irt Ui 

2 

Z 

7* 


Ai. 

a 

« 

s 

z 

Z 

K K 

< < 







3 AU 

X 

1 

A/*) 


1 bU Z O LU 



►1 





o 




J-J • • 

• • • 

• 

Ui 

UIK 

K 

K 

K Art X 

a 

1 

Jl 


1 J SjJ 3 

Q 

JD 

Q 



o 

J 

J 

X 

z 

vU ui 


Art Art Art 

Art 

(3 

A3 ui 


ui 

41 J) Art a 

j> 

1 

L 

»-» 

1 O -J 

< 

< 

< 

< 

2 

z 

a 

a 

< 


z z 

UI UI »U M 

^ M 

►f 

a 

a Art 

Art 

Art 

lA O UI I/I 

o 

1 



1 X Ui -1 

O 

O 

O 

o 

< 

< 



X 

z 


a&zx 

Z X z 

X 

o 

o u. 

a 

a 

a ooa o o 

>. 

1 

ui 

< 

1 -lO X IjJ 

-i 

-1 

-J 




r) 

o 



U> (i> 

o o 



a 

a a 

a 

a 

4 Z Z u K Z 

K 

1 

> 


1 < -J O li. ^ 






K 

z 

z 

• 

• 

z z 

aa*-^ 

K K K 

K 


o 

o 

o 

C> OK 

< 

1 


r 

1 Z J a. 

• 

» 

• 

• 

J) 

Ai) 

< 

< 

a 

X 

Ui All 

aa A/)Art 

Art Art Art 

m 

J 

-1 



2 3k < 


1 


< 

1 Z 

K 

K 

K 

K 

D 

D 



• 

• 


1 130 

3 3 3 

3 

< 

« • 

• 

• 

» O «J X K 

Q 

• 


> 

1 xo B O 3K 

Q. 

a 

CL 

a 

X 

o: 

a 

a 

z 

X 

*4 

z ± X a 

X X a 

3 


M a2> 

Ad 

Ad 

it < >^ lA J. 1- 

-I 

1 

Art 


1 O •-< O ^ 

o: 

3E 

O. 

a 


X 

A/l 

Art 

• 

• 

1 1 

O Q X X 


4 

X 

X • 

• 

• 

• oJ 4 * ui o 

O 

1 

3 


1 Z X J Z -1 

CL 

a 

a 

a 

K 

K 



UI 

UI 

X X 

Z ZKK 

K K K 

H 

< 

< A3 

a 

A3 

X »- « J I 

u 

1 

a 


A2 


i 


1 


NtSATIVE. KSS 



AjTP (SA-JlC) L/V OPEHAT10^.^.| fLIoMI TKAjhCTORY I'-,f-EK^ION ANALYbIS 
TPAvJtCTORY DlSf^f nSIOUb AT 0, oIT ll.biRTlOI-l 
b-lVri PROPULSiON/NOU-prOPULSIni, TH„tt blSMi nPYlfTIONS 


1 


lii H 
J Z 
U O 

M w 

Z UJ 
Ui 3 
> 


o 

z 

»- 


z 

o 

ui ui ^ 

2 

o z o 

li: 

C Ti Ui 

o 

zoo 

U) 

oc — 

lii 

< 

o 



3 «* 4 aNfO<M«i<ooiotfiootdwwoQ«om;t^iO(X)* 4 r<» 
4 ^for«;r^« 4 Hco<>r^io^^ i«h »4 


inrontntn 

CO I I 


(n*-t^ooooooooo< 

r>»ooooooooooo« 

l^oaoooooooooi 


I I 


»CSJMOOOOOOC\i(VOd 

(OOOOOOOOOOOO 

^oOoooooooooo 


I I I I I 


I I I I 


I I 


2 

o 

•>4 

•- >- 
< 
25 Z 
a *-i 
C -I 
o 


tl. •- 

X < 

li. J ^ 
K O *ii 

u z ^ o 
u o < --• 
< 

CL J 
»/5 u- 


CM^c.cccccccc:a<-»«i<cecocc«-«n«cc 

soaoooooooooooooooooooooo 

t^oooooooooooooOoooooooooo 


I I 1 I I 


I I 


I I 


I I I 


ooooooooooooooooooooooooo 

ooooaoocoooooodoooooooaoo 


o I I 

O' 


I I 


I I I I 


^oooooooooooooooooooooooo 


W O ^ — 1 

1 • • 

» • • • 

• • • • • 



• « • t 

• i • 

U W U ;/) 1 

1 25 

1 1 

1 1 

<V <M 1 

1 

1 

(M 1 <NJ 

< X O V 

1 w 



1 


1 

1 1 

d ^ > 1 

1 (C 





1 

1 

i/5 U- UJ 

1 





1 

1 

-> 

1 





1 

1 


cOO^O^Ol/>(^^lOr-«lnO^'^£iK)fOK)^K>^->^•-« 
h* ^ I • i ^ I I I I 

to 

(M 

in 

o 


^ o lo r* 
I ^ *4 
I 


1- 


1 


1 

1 


X Li 


1 f**- 

O ^ O' ^ 

O:j-*HOO<\l<\IOr0«-<'X)^<\l<V4“ 1 

^ 1 

<7» 

O >. 

L> 

1 rO " j 

O' K> fO o 

»Ch»f^oO.:f^-<oooooo<® 1 

rO 1 

2) 


Ul 

1 f • » • • 

• • • • • 


• 1 

• 

_J f- 

in 

( ® O (\| f\j 

1 rO *0 C\J 

(\l 1 II III 

O 1 

cr 

U. 

w 

1 1 1 


1 1 

^ 1 

1 



1 m 


1 

1 



’¥ I 



1 

•H 

CM 

K 5 


IT 

nO 

r«* 

<o 

X 

X 

CM 

CM 










1 



1 









o 

O 

T 

X >- 

>- 









1 



1 










J 

3 

J < 

< 

♦ 

1 







1 



1 


Ui 


d 

Ui 

»! 

ill 

i.. 




o 

u 

w 

%•» 







1 



1 

U') 

(/» 

i /5 

i/> 

i /1 

U 1 

i /5 

•f 

1 

•f 

1 liJ 




z 

X 





1 



1 

'4 

< 

< 


< 

< 

< 

< 




Q 

a 

1/5 

UD 

u 

u 





1 



1 


u 

u 

O 

u 

u 

u 

U 

U 5 

i/> 

U) 

U 5 


tr. 

U) 

K 

K 3 2 


M M 



1 



1 









Ul 

i /5 

U 5 

U> H 

h- 

< 

< 


^ < 





1 



1 

z 

z 

Z 

z 

z 

2 

z 

z 

< 

< 

< 

4 U 5 

U) z 

X 

d 

d >- >* 

>- 

>• CM M 



1 



1 

o 

o 

O 

o 

o 

Q 

o 

o 

2 . 

Z 

S 

Z 3 

3 






1 1 



1 



1 


f -4 


•-« 

rH 


i~« 

»-« 




d 

d 

»— 


♦ 

1 + 1 





1 



1 

tn 

i /5 

i /5 

i /5 

Ul 

i /5 

U) 

i /5 

O 


o 

4 > X 

z 

z 

z 




w 



1 


n /1 

1 


J 

J 

3 



3 

i 

z 

z 

z 

Z H 


< 

< 






U> 

1 

U) 


1 

D 

3 

3 

3 

3 

5 

3 

3 


NM 

IH 



3 

3 

• 

« • • 

K 

H* H 


i /5 

1 

U) 

J 

1 

d 

d 

d 

X 

d 


d 

a 


o 

o 

3 Ui 


3 

3 

U) 

i /5 U 5 J 1 

UJ 

ui ui ud 
UI i /5 M 


d 

1 

X 


1 

O 

o 

o 

o 

O 

A 

O 

o 

< 

< 

< 

Z 

z 

UJ 

UJ 



U) 



1 


♦- 

1 

j: 

X 

a: 

(T 

a 

5 

(T 

ac 

O 

O 

o 

O 


d 

d 

z 

XXX 

u. 

U. d U. 


UI 

1 

uJ 

< 

1 -Id 

d 

d 

d 

d 

a 

d 

d 

J 



.1 o 

o 

o 

o 


u 

U. u. U. 


> 

1 

> 


'.1 












z 

z 

X 

d 

h- 

K »- H> 

o 

O O O 


HU 

1 

HU 


J 3 


OD 

d 

2 ) 

o 

3 

25 

• 

• 

• 

• Ui 

ui 

d 

d 

U 5 

i/) t/> i/> 



K 

1 

H- 

< 

1 

> 

> 

> 

;> 

> 

> 

> 

> 

K 

K 




1 

• 

D 

3 03 

• 

• • • 


HU 

1 

4 

J> 

1 s 

*-« 



►-* 


»• 


Mt 

d 

d 

d 

d CM 

(M 

z 

z 

d 

(T d d 

o 

o o o 


UI 

1 

O 


1 O 

1 

1 

1 

1 

1 

1 

1 

1 

d 

o: 

d 

X 1 

1 

o 

o 

X 

XXX 

• 

• • * 


o 

1 



1 2 

1/5 

Jt 

i /5 

Ji 

u> 

U) 

U 5 

U 5 

d 

d 

d 

Q. ^ 


z 

z 

»- 

K *- ►- 

u 

c 

c 

c 


d 

1 

z 


i { 


00 

:SI 

I 


A3 



AbTP (SA-21C) L/V OPFP AT I Or;ii rUICjMT Tf. A. jL C Tu.< Y , Al 

TRAJt-CTOKY IJiSr F KBIOUS AT 0„olT RTION 

S-lVr( RROPULSlON/riOIJ-PFOPULSION TH-tF biGM,. oFVIaTIONS 


1 


I 

t 


] 


O 

1^ 


u o 
o a 

w >- 


Ul 

o 

< »- 
Cl c 
i/) o 

X 

* 


<n 

Nl 


•- >- 

u*. 

o 


< 

0. i/) 
i/) X 


K>r^r«ina'ioa'ino'sri**h‘iH<j*OfcO'#oo*iA^®r^o:to 


iT>»OKiK>Ki^-Hininro»o i 

I I II 

•O I 


^ ^ I 

I 


looooaoooooomiAooooooioiooo 


X'fO*H<\JUl»OOC < 
•>«. K3 C fT »0 ^ vt 




(MOCNIOYO'^^JI OO'O'CVjCM I 
<M if 4- I I ^ -M I I 
^ I I 

JVi 

I 


I ^<M I 

I 


'00'h-or^r^0'^-Hou>f0^0'0inmv0oorvj®^»0>0 

*r-co»-^s30r^Oy(\,r\jroc^*H^sOva<otv^crf-a>tj'5) 


r^^(?*r^a)invX)of^oO^<\i«^ 
jiJO^r^r-.»n*orOfOcof^<vcg 
fO »0 !•} I I -1 ^ I I 

o I I 


I <M(M^•00^^) OAlCMf^r*- 

•H ^ w ^ I II 
I I 


(7'(7'in®o>or^oju^^o<viCM I c\jK)co®r^r^«^*Hco® 
^ fo in X CO ro fo n (T (D CNi CM ^ ^ ^ ^ | | i 

h- lo lo I I *H I I I I 

CO I 


or^cor^io^o.d’^ao^cr ^•oioo30'<rioa oc^xic 
»or-r*-<MO'h“omco<\iOfo*^ i 

tn®inmin^(V(\jfO>A®r^r^ ^ ^ lO vD cm cm i -m cm 
CVJO<H<MCM*>l^:9-:tCM<Ml I t I I 

O ^ ^ I I II 


O ^ "H 
<NJ I 
sO 


CM 


if 

I 


CM 


h- 

I 


O' 

s 

»o 

I 


>0 

o 


I 


o 

CO 



K 






























I 

UJ 




r- yO ^ r- 

u 

CM 


O' 


o 



O O CM 

CM O fO «-4 

\C -H CM f\J 




a 

1 

O 



U 


O kP o 

»»J 

ro 

cn 


<o 

o 


h- o 

o 


a ^ 

C c=> 

'* 

< 1 > *' i > 


K' 


X 



*-* 


IJ 


• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• • 

• • 

* • 

• • • 


* 


• 


-J 

H 


l/t 




O' 

CM 

CM 

1 


fO 

CO 

<M 

CM 


1 




t 

1 

1 



O 


O' 


Li. 



w 


<?C 





















»4 


1 







in 









































































4- 

















































CM 

fO 

d- 

in 

^0 


® 

X 

X 

CM 

CM 



























o 

o 

X 

T 

>• 

>• 

























J 

_l 


J 

« 

< 

+ 

t 















L. 

iiJ 

Lk> 

L. 

Ui 

li4 

Ui 

L_ 





O 

u 

w 
















in 

in 

cn 

01 

in 

m 

vn 

in 

4- 


♦ 


Ui 

UJ 


X 

X 














•X 

< 

< 

< 

< 

«x 

< 

< 





o 

o 

in 

in u 

U 














L> 

w 

u 

O 

o 

u 

o 


in 

m 

m 

m 



in 

m*- 

H- 3K 

JX ^ 

M 




















oi 

m 

in 

in 

f- 


< 

< ^ 

•i4< 

< 














2 


2 

z 



, 

< 

< 

< 

< 

m 

I/I 

z 

z a 

a >- 

>• >- 

>- ISc ISi 













O 

O 

O 

o 


o 

o 

!E 

z 

z 

z 

D 

3 




♦ 

1 1 














1-4 

•-4 

H4 

> 4 


»• « 





a 

iX 

h- 

r- ♦ 

1 ♦ 

1 













k/1 

01 

in 

m 

m 

.n 

O) 

. 

O 

iD 

iD 

o 

X 

X 




w 

WWW 








J) 




J 

J 

j 

-J 



.J 

] 


Z 

Z 

z 

►- 

»- 

<. 

< 





m 


01 




■* 




3 

J 


■in 


a 



— 

•>4 

N4 

•H 



U 

-1 • 

• • 

• »- 



0) 


01 




J 





0. 

a. 

0. 

a 


a. 

i- 

J 

J 

J 


u 


J 

-J in 

1/1 1/1 

01 Ai 

oJ Ui 


X 


X 








C 

o 

o 

o 

o 

Q 

o 

O 

< 

« 

< 

< 

z 


Ui 

u »-• 


►4 l/J 

I/I (A (/> 








H- 




X 

a: 


X 

a 

X 

a 

u. 

O 

o 

o 

o 

•>4 

*>4 

a 

a z 

zz 

Z U. 

a a a 


ul 


ui 




<3 




Cl 

Cl 

a 

kl 

a 

a 

a 

a 

-1 




o 

$ 

o 

o 


a 

a a a 


> 


> 




» H 



< 













z 

z 

(t 

a H* 


•- o 

o o o 


N4 






i: 




D 




i] 

CD 

a 


• 

• 

• 

• 

u 

UJ 

a 

a 0 ) 

i>iin 

o» 





K 




4 




> 

> 

> 

> 

> 

> 

> 

> 

#“ 

f- 

>- 





T 3 

33 

I> • 

• • • 


»-« 


4 




> 



la. 


•-4 

t-H 


H4 


»-4 


a 

a 

a 

a 

<M 

CM 

z 

za 

a« 

X >P 

if> O iD 


in 


Id 













» 




a 

a 

a 


i 

o 

!!^ 

T i 

X • 

• • • 


u 










l/> 

01 

<n 

0) 

in 

in 

m 

01 

a 

a 

a 

a 


•s 

z 

Zt- 

1- K 

»- Ml 

c 

c 

c 


a 


z 


44 


i 



1 




1 

1 




-Minr*'inao(\i^>n<oo<M>oi4<-«««r- >«a)iA<\iiAt^a>oiL 


o 



1 



1 




aiOOllOK)>4HC:'4«^>AvflOpi'>4lf)4CMAiOO<MH 


00 


4 




1 


, 




• 


• 




1 * 0 




00 a (M nl -4 H ^ « (M CM 1 : CM (4 I III 1 




CM 




1 * Q 


s 


I 1 1 1 ; • 


•H 


w 




1 Ni 


z 


*4 1 




1 




1 OL 


w 


h- 








1 0 












1 1- 




i 








r 












1 UJ 




1 








• > 
1 




1 








1 ^ 




1 ' 








1 H 












t 




Q9^0h-(QOH^rv43(^l^>4'£U)AO|C^i^**^OrO^•-tlO 


o 


4 




1 0 




w*-«in<viioinvOoocrrOd-i^4t^4CMci«-«ooorofooo 


<M 


O' 




1 Ol- 






• 


• 




1 JO 


1/1 


^Dlnln^•H| <MCM-4^ Ml 1 III II 


sO 


in 




i ujo 


N 


»o 1 1 1 1 




1 




1 >>- 


z 














1 








1 0 












1 bJ 












1 X 












1 ^ 












1 U. 
1 












1 X 










in 


1 h- 










»-« 


1 o: 




^OOlOh*%00*Ofl0«HOf**0% 


<a 


4 


j) 


1 < 




rra'Oi0^3'0'<VJl0inif)»0f9»0l0»0K)O*««h-l^i0i043iJ 


(V 




>• 








• 


• 




• c 




^«OC<£CCfOiO^^<XX<N.C\il 1 i 




cv 


< 


1 * 0 


N 


mK)K> 1 Imh^I I 1 I 


3- 


4 




1 * X 




^ 1 1 






< 

L/i 

f 




(VI 






2 ; 

0 

1 



• 







0 


1 










1-4 

»- 

t 










1-' 

vl 

{ 










'v 


1 










uJ 

0 > 

1 










L. 

•-H 

1 










!/ 

H* C 

1 










•-» 

X 

1 






• 


• 



^ 4 

1 




cr-r^O'^*-«uisrv\jvC'-* c t to 




in 



</) X 

1 » Ui 




■oo^GiMHr^^^eo x<\JU>xK*Hwininr**f*iinw(oo'<J'a) 


so 


cn 




1 « rsi 


z 


x(Mf^c»^ojK>ij**-i^ro<^oo 1 «-<M-«r^coxr*'C\jfvjr^r*^ 


r* 


ro 



f-« «— « 

1 




tnwfvjr-r«.K5K)<\i(\jr^r^<M*^ 1 1 1 


X 


m 


0 


1 cr 




XrOiOi l^-«| 1 1 1 


rO 


to 


»- 

>- 

1 0 




CC 1 1 






0 

i4 

1 ^ 











j 3 ui 

1 u 











i j 

1 u. 










< 

0 I 

1 > 










j: 

*- 

1 











\- 

1 z 











< Z 

1 0 


















• 


• 


■7 

1.0 •-« 

1 *- 






t*- 


4 


D 

Z ^ 

1 ^ 




J'rtWCVi^rO^OMOJ'OOt ^ tO in :t 1 # Q \Si 


w 


O 


•-* 

0 _J 

» C/) Ui 




X^*OOO^itvOX-<OfOK) t 




CC 


-i 

•-• 3 

1 o>- 


z 


1 1 


a* 


4 


u. 

in a 

1 (Li, 


■W 


oil II 




1 



CL 0 

1 




1 






_ 

u a 

1 c 










‘i 

a a 

• Lu 











m 1 

1 X 










0 

►H 2! 

1 











0 0 

1 iL 










H 

2 

1 










< 

>- \ 

1 X 










c: 

IX 2 

t K 










uj 0 0 

1 QC 










CL 

H- *-* 

t < 






• 


• 


0 UU) 

1 UJ 




inr^^.HtoiOHOK^r^O'rfiinioeoow^^irioio^ocMui 


4“ 


in 



lU J 

1 UJ 




^ » 4 CM r~ C3 CM CM CM IS <0 0 P 1 ^ 4- >0 IS C^ >4 CO CO CM H 


r- 


in 


> 

Z) 

1 # X 


z 


rO(^iflO«-44-•oo^x^^<Hw^£!X> tn K> in if) ^ CM $ rvj m 


4- 


o 


N. 

<ca 

1 « 




^OOOJ(U*HJK)(OC\i(\tl 1 1 1 1 


o 

1 


_1 

tr 0 

1 




•Hi 1 1 II 







♦- a 

1 




•H 







a 

1 




1 






0 


1 











m 

1 











> 

1 












* 










< 

1 

1 










LH 

.0 

1 












t K 










c 


' T UJ 




X *4 •-* r«- ocV'-to -<oo(M<\joK>»-t»c— *cvj(Vi^ 


4 


o 


r- 


10 ? 


0 


i3inooKia'a'»OKi>oxr^r*-oo.:T.^-HC3ocoooo 


K) 

1 

X 


,n 


1 1-4 


.ij 




• 


• 




1 J »- 


v/1 


^®!3'<Mi\.l KJrOtMCM 1 1 1 1 1 


O 


o 




1 U. 


w 


Oil 1 1 


•H 






1 

1 

1 

1 




n 








1 












( 




♦ 1 








1 












1 




•HCMlOd-lSpr-^XXCMCM 








t 












1 




-J J J J < < 4- 1 








t 




UjU|ULiUiUilU.U. o W 








t 




i/itfli/i^c/icMinc/t'fi-t'iiijui XX 








1 




<<<<<I<<X4 QOI/II/IUU 








I 




oo(juouuu(/)Ji(ri/) ‘4^ 








1 












1 




^zz<.zzz?<<<<c/iins^zQ-a>>->->-isiN 








1 




OOOOOOOOSZZZDD -fl + l 








1 




QCX^>-4l4l 








t 




cDcscsoxizz — 








1 






in 


(/) 




t 

2 



-JJ • • • •fc-KI-H 




l/l 




\ 

J 



a.aa.XQ.axx zijJOujuJJJJiMnji^ jj-jj 


X 


X 




1 

*-< 



00000000<4<«ZZUJUJ<-t»*4i-i*M(/)i/>(yi^ 








1 




(xoia:ocsaca:a:oooo*-i^Q.a zzz Zuu.u<u. 


Ui 


J 




1 

< 



-i a. 0 . 0 . a 0 . a a a - 1 -j - 1 -J c9 p c o aaaa 


> 


> 




t 

t-H 



< zzcta^-H-i-H-oooo 


M 


►< 




1 

X 



T oaOcDOsdj^x) • • • •iij4j(LCL^(j)Lntyi 


h- 


t- 




1 

< 



»-*.>>>>>>>>i-H»->- 1 |DZ>DD • • • • 




< 




1 

> 



^,«,i^»-,*-,.-,,-,^H<xaQ.a-c\i<u2Z;4:Q:xxooO(^ 


m 


o 




1 




oi II 1 1 1 1 ixaxu:i |ooxx^<^ • • • • 








1 




’J1l/ll/)l/)i/)l/ll/>I/)XQ.aQ.'>TZZt-H-l-H-UCJOU 


a 


z 



Pagb W 
Qualot 



AjTP (SA-210) L/V OPt iATIOtln PLioHT T C TO' V 
trajectory DISrrK'.IOtjS mT ^-rlT I 
5-lV(i PROPULS 10N/^40N-PPOPUL51 ON TH ,L SiOS. 


1 


1 


v''l 

•—t 

wT 


Z O 

o 


Lki O > 

^ ^ 
CT K - C 

1 -* X 


o 

« ^ 
« 


« X 


o 

X 


c < 
>- 
UJ 


X 


t cr to 

u 

(j> 

1 r* 3 

h~ 

UJ 

1 r- r* 

9^ 

O 

1 • • 

a 

*— 

1 O' 



1 O' 


X UJ 
<J> > 


-J K 

u. 


3000000030000000003330300 


I I I 


I I • I I 


I I I I I I I 


«^ v 4 «^* 4 ^ f >^ OOCDO ^ O 0 ^ 0 < CC 0 NO 3 l 0 < lfCL^O 

COOOOOOOOOOOOl0<^OOOO(M^*i(MOO 

0000000000000000000*^00000 


till 


oocooo ^» x «-« w^o tn 

CCCCCCC “ CCCCCOOCCCir<VCCCClCKl 

ooooooooooooOoooooocooooo 


I I 


I I I I I I 


slOOOOO*^«HAJ *000000 04 0r0>0000j'*00 


I -• 
I 


^ ? ^ 3 ^ c ^^^ OC ^ X > l /)•^ J ‘ OOa '^^> tftlO ^ O'^MfVKICV 


r-(Oojtom*H*4u*)3iOfO*Hoooooooininoeco 

I I * * r * r * * * I * r r * i ‘ 


K ) ^ *4 

^ I 


r >^ o * 4 ^^. o ( M ^ c ^^ o ^•^ ooc > 4 (^ ioKl •^ x >^ ru (^ t 3 
oj ^ of ^ r ' iO ' jfO'^.c or * r * oo -» 4 ^-^ c . oo » j 3 c-.o 


3 O C7^ (M <vt I 

O ' I I 

in 


fO fO OJ CM 

I I 



1 


(M 

fO 

d- 


^D 

r* 

2C 

X 

X 

Oi 

<M 











1 









o 

o 

I 

X 

>- 

^ 






1 



1 









-1 

-J 


J 

4 

4 4 1 









1 

u. 

W 

u. 

Uw 

Ui 

U 

X 

u. 





o 

O'*''-' 









1 

{/) 

iA 

t/) 




IjT 

u~. 

♦ 


♦ 


UJ 

UJ 

I 

I 







1 

< 

< 

< 

< 


< 

< 

<3. 





o 


o 

u 







1 

u 

u 

o 

u 

u 

o 

O 

O 

<A 

\/i 

1/) 

i/) 


{A I/I 

K 

^ 







1 









J) 


kA 


►- 

►- < < 


M 4 < 







1 


z 

Z 






<t 

< 

< 

< 

iO 

1/1 £ £ 

X 

X >->“>->“ IM 

r>» 






1 


o 

o 

o 

o 

o 

3 

o 

£ 

£ 

£ 

£ 

o 

3 


4- 1 4* 

• 



1 



1 


—* 


<-.* 

►H 








OL 

X »- H- 

♦ 

1 4 1 




1 



1 


iA 

kA 

yi 

k/> 


UT 

w', 

3 


O 


X 

I z z 



w 





u*5 

1 

J 

-1 

_l 

3 

J 

3 

3 



Z 

z 

Z 

r- 

f- 4 4 





i/l 




1 

D 

3 

3 

3 

3 




►H 


•M 

m4 


^ .J 

• 

• • • ^ H- ^ 

K- 


UI 


U) 

D 

1 

X 

O. 

X 

X 

X 

X 

X 


_1 

3 

3 

3 

ui 

^ 3 «l 

Jt 

\Ii *A J> jS M ^ 



X 


X 

I— * 

1 

o 

O 

O 

o 

o 

o 

o 

o 

< 

4 

4 

< 

z 

Z UJ UJ 


M M i/M/l ^ 

UI 






1 

a. 

X 

o: 

X 

X 

X 

X 

X 

o 

O 

o 

O 

•4 

•^X X 

£ 

X £ £ X X X 


Ul 


oi 

< 

1 J 

X 

Q. 

CL 

a 

X 

X 

a 

X 



3 



ooo 


X X X X 


> 

1 

> 

p~4 

1 < 













z 

Za X 

r- 

K O O o o 




*-« 

r 

1 Z 

JO 

3 

J3 

0 

D 

A 

3 

3 

« 

• 

• 

• 

Ui 

UJX X 

U) 

U) i/) 



H* 


H* 

u 

1 

j> 

> 

> 

> 

:> 

> 

> 

> 

r- 

K 

H 

H* 


T 

3 

333 • • • 

• 


•-4 


4 

> 

1 a 



»-« 

i"« 

►-« 



»>« 

X 

a 

X 

X 

(M 

01 z z 

X 

X X X 3 (P o 


1/1 




1 o 






1 



X 

X 

CL 

X 


Too 

X 

X X i • • • 

• 






1 z 


\A 

tn 

wn 


U) 


J) 

X 

a 

X 

X 


3 Z Z 

f- 

K r- o O u 

o 


X 

t 

z 


46 


i 



fRAJLCTORY DISpfRSIOuS AT 


J' 


O 

\.r 


KTi 

2 

O 


I 

< 

«/! 


.1 

< 



u. 

1 C 


1 





1 




u 

*“ C 

1 u. >• 


1 

C<VC*^C«H-»iT 

fO c 

fO 


'M ^ 4 C W 1 

IT 


m 

l>4 

a: 

1 X K 


1 

(M*-<*-100000 

o o 

o 

OQOOOOOOO 

O O O O O 1 

o 


o 

_ 

_ -i 

1 

— » 

1 


• • 

• 


• • • • • 1 

• 


• 


m s. 

1 u. o 

1/) 

1 

Kill 

1 1 


CM (M 1 1 

1 1 

CM 


CM 

>- 

JZ o 

1 o 

X 

1 

(M 



1 

1 



1 

(r 

»-• *-t 

1 X -» 

X 

1 

in 




1 




o 

J) 

1 K U1 

«•» 

1 

K 




1 




K 

K 

1 (r > 


I 





1 




U 

Ui 

1 < 


1 





1 




oJ 

Z M 

1 iii 


1 





1 





.r -1 

< O Z 


c 


a 

1 

2 

O 

2 
N 
2 
O 


3 

0. 

o 

a: 


O 



^ • 

• 

• 

• 


• 

• # 

• 

• 4 • * * 

• 

• 

• • • 

• 

• • • 

1 

• 


• 

ZUi 


1 

o ^ m 

O' 

O' 

O 

K1 

4- 

in in 

K 

C lO O' O' 4 

lO 

4 

O C o 

c 

c K in 

a 

*4 


K 

3 O 



tn.o<> 

K 

d* 

CM 

CM 

C 

in o 

CM 

CM *4 ^ C 

c 


N CIO 

c 

O' O O' 


1^ 


C 

O Z 



CO ^ 

CM 

4* 



4 

K m 

4 

•Hi O 1 

«4 

c 

C C !**• 

CM 

CM c r* 


vO 



QC < 


1 

CCMC 

K 

K 

K5 


CM 

CM K 

K 

CM CM 

V4 

vHI 

1 


a 

1 

K 


C 

<0 QC 



«ioio 






•H 


a 







lO 


10 


-I 

< 

» . uj u* 

K 15 — if 

cr z o u 

UJ < z o 
2 cr « 


Ui lib 

Q > 

3 *-i »- -H 
K K ly) IS 
< UJ 

C I/) u, c 
2 0 
C 0. 


U UJ 

*-* c 

3 
Ul h- 
Q >-• 
Ol- 
Ui < 
O _1 


»-4 M J 

-IK ^ 

U- 


^ CIO O' «H 
OlO «o I •-« 
^ I 

c 

in 


HcvicMCMiw^ II I 


C'0'»*)-HF0m^O^:»»0»^OOOC\l0l>CKNCN0»0K3r-K 

r»ocMh>KioincM(\ji'«r>(vicioo^«4^*-toooooo 
cm*ok: cccc^ — cccococcccccccoo 


0 ' 4 ' 0 '^>JO^^;±vDJ 1 J> 3 >OOOOK; oJ K ro K) k k 
C 4 <X) 0 ' sDvDfO' 0 '-*-< -Zt C«^>~<O 0 «H«^^«HOOOOO 0 
f 0 CM(MOOOO<-t<-«OOO 0 OOOOOOOOOOOO 


in I 

0 

1 


I I 


KiKinK)-tfO«H<^ -rtn 4 ^rocuooKNoo^ 4 ’*-*»^^^ 

mCO^^^CVJCMKK;^ d-*-4*>«OOOC*-«*HOOOOOO 
^^^OOOOOOOOOQOOOOOOOOOOOQ 


O' I 
lO 


• I 


r“\ 0 KfHr*‘Oc*wCT‘^o^-*oo<\icMOK>^\C*-«(\jc\j^ 

Oirof»i*ocyo»^>(*^ y 5 ^KNoo->^*^ocooc;co 


^ ® O (V nj I 
O' I I 
m 


to *0 <\1 C\J 

I I 


•f I 




<\| 

»o 

4 

in 

C 

K 

ro 

X 

X 

CM 

Q! 
























o 

o 

X 

f 

>- 

> 






















-J 

3 

3 

3 

4 

4 

a 














m UJ 

in I/) 

Uj 

uJ 

Ui 

ui 


Ui 





U 

<3 

w w 














in 

uO 

in 

m 

in 

nj 

4 

1 

•4 

> 

UJ 

3 

I 

X 













<< 

< 

< 

< 

< 

< 






Q 

O 

m m u 

o 













u o 

o 

u 

u 

o 

o 

-> 

m 

m 

in 




in in K 

K 





<4 















m 

m 

bO 

n 

I- 

K 

4 4'^ 

b4 

4 

4 











ii 

z 

2 

2 

2 

2 


< 

4 

4 

4 

in 

UO 

XXX 

X 

>- 

>• 

> 

>- 

N 

M 







o 

O 

O 

O 

O 

o 

X 

£ 

£ 

2 

3 

3 





4* 

1 

4> 

t 







►4 *~4 

»— 1 

>-« 



■4 






X 

X 

K K 

1 


1 











i;^ in 

in 

O') 

m 

in 

in 

J) 

o 

C 

O 

Sg 

X 

X 

2 Z 





w 






in 

CO 




-» 

-) 


-i 

-) 

2 


X 

2 

K 

K 

4 4 









in 


z 


:^3 

3 

o 

3 

3 


3 


•4 


»4 



3 3* 

• 

• 

• 

K 

H- 

K 

K 


m 


in 

3 


a. & 

X 

a. 

a. 

a. 

X 

X 

3 

3 

3 

3 

3 


3 3 ^n 

n 

n 

3 

3 

3 

3 


X 


X 



O Q 

o 

o 

o 

o 

o 

o 

4 


4 

4 

Z 

z 

UJ 3 iH 

•4 


b4 

m 

m 

m 

m 





K 


ct « 

a: 

a 

X 

X 

a 

X 

O 

o 

O 

O 

b4 


XXX 

X 

X 

X 

X 

X 

X 

X 


3 


3 

< 

1 .1 

0. (X. 

a 

0. 

CL 

a 

a 

u. 

3 

3 

3 

3 

l£> 

o 

o o 




X 

X 

X 

X 


> 


> 

t-H 

• 1 











2 

2 

X X K 

K 

K 

1— 

o 

o 

o 

o 


b4 


b4 

I 

1 2 

Oj 

c 

JO 

3 

X 

X 

0 

• 

• 

• 

• 

3 

3 

X X 3 

J) 

J) ^n 






K 


K 

4. 

1 

> > 

> 

> 

> 

> 

> 

> 

K 

K 

K 

K 



1 1 3 

3 

3 3 

• 

• 

• 

• 


14 


4 

-> 

1 S 

*-* *-4 

t-4 


•— « 


<-4 

N4 

X 

0. 

X 

X 

CM 

<M 

2 Z X 

X 

IT 

X 

o 

c 

c 

J 


in 


C 


1 O 

1 1 

• 

1 

1 

1 

1 

1 

i 

X 

X 

X 

a 

1 

O O ‘ 

Z, 

r 

i 

• 

• 

• 

• 


3 




1 2 

s 

5 



J> 

y> 

•n 

n 

X 

X 

X 

X 

3 

3 

2 2 K 

K 

K 

K 

o 

u 

u 

3 


X 


2 


I ; 


I 

O' I 
I 
I 
I 
I 
I 
I 
I 
I 
I 


a 

I 

I 

I 

I 

I 

I 

I 

I O' 
I ^ 
I «o 

I • 

I I 


C I 

m I 

lO I 


I I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

C I C\i 
CM I «-l 
CM I OJ 


I I 

I 

I 

I 

I 

I 

I 

I 

I 


47 



AbTP (SA-210) OPERATIOhn FLIOHT TPA..LCTOI- Y ,Ic;fEkSION ANALYSIS 

TRAJECTORY OISPFRSIONS AT 0„bJT Jt.SfRTIQK 
S-IVB PROPULSION/tjON-rpOPULSIOl^ TH. tE SIO'-*, ntViATIONS 


1 


I 


LO 


D 


1 



• 

1 

• 

1 

• 1 

♦- : 


1 




1 


1 

O 1 

< 


1 

OK)«H (\| i/>(\J<NJincuf 

ij O O *4 ^ (Vl W (M lO fO (\i 

:t 

• 


1 

1 

-1 ►- 

•** 

1 

^ ^ ^ 1 

^ ^ ^ 1 1 1 


1 


1 

^ 1 

1 ( > 

T 

1 

in 1 

»o »n 


I 

■O 

1 

(O 1 

*-• L. 


1 

fO 

1 


1 


1 

1 1 

i- ^ 


i 

m 



1 


1 

• 

hJ 


1 

nO 



1 


1 

1 

V/1 


\ 




1 


1 

1 





1 ® 

4woiai>ao«r>- 

O' i> ^ 


•o 


vC 

(/) 

1 

•H »0 

<\i in (4 cNi m <Nj c 

I 

•f ^ ^ ^ lO 

lO ^ 

1 

rg 



(-4 

1 

^ ^ ^ 

1 


^ 1 1 






X 

Z 1 

in 1 


m 

fO 



K> 


»o 


u »- 



cvji^iOinji^tNOcgi’ 

•H tn 




1 

3 

UJ 



lOOOOOOQCO 

O C 

COC'OOOOOOOOOO 

o 


O' 1 

wi 

C «J 

ir 



• • 

«•••«•••••••• 

* 



• 

t-i o 

V. 

1 

CO 1 1 1 1 1 

1 1 

1 1 -« CM 1 1 1 1 1 


1 

■H 1 

CM 

(£ J 

z 


•4 


1 



1 


LJ UJ 



cn 




1 

1 


a > 








1 



I 


UJ 


>- 



fO(OcMinLDNOir>co.o^fO*>4«4i^r»wco<M^>o(Mj)r^cM4> 


Jl 

3 


1 O U 

(/) 1 

i o o 

N 1 

1 CL ^ 

y 1 

1 < jJ 

w 1 

1 > 

1 

1 

1 


I %£• vO 

I 


I I 




I 


UJ i/) 


1 7 CO 

aJ O 


1 >J 

o *-* 


1 -4 

•-• o 

z 

1 CO 

ct < 


1 CM 

UJ oc 


1 m 

a 


1 sC. 


NN«7YoarooinK)^»40^r^«i4\0<9'^ey^ofO«0(M 

c\j*-iojf04n i <\j 

I • I 


CT' 

-M 


S) 

lO 

I 


1 UJ in 


1 r- o ^ cc* \0 iT. h“ 

intnK)in«4co^«-(OO^^i04^incM>o>c 

1 

u. 

1 

o 

1 U13 


1 ^lO^'OrOxOfOO' 

\OCMlnc^JCMr^^*‘•-•(^CM*4M)lOlOGOCMcO 

1 

CO 

1 

CO 

1 O 1-4 


1 Q CM CM 1 1 1 

1 o 1 III 

1 


1 

o 

1 o n 

z 

1 fO 1 


1 


1 

sO 

: Q. <( 


1 ^ 

1 

1 


1 

1 

i i 4 a: 


1 m 


1 


1 


1 


1 yO 


1 


1 



K 

X 

UJ 




I'* \0 »4 W f*' 

o 

CM w O' 


o ^ 

•4 O 

OCVJCMO»n^M)^(\J'M4^ 




O' 

1 o 



u 


o in o K) 

»•) O' 

O »* '. 


sO 

sL r- 

r«- o 

Q 


W o O W- 

o 

o 


O 


K> 


X 

NH 

i-H 


UJ 


• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• • 

• 

• • 

• 


* • 

• 

• 

• 

• 


* 


• 


h- 


m 




O' 

(M 

CM 



»o 

K. 

CM 

(M 


I 


1 




1 


1 



O 


o 

Li. 





O' 

in 



1 




' 
















r4 



















































X 




















































<M 

rO 


m 


h- 

CO 

X 

X 

CM 

<M 




























o 

o 

r 

T V 


•-S A 


























_J 


-i 

J < 

< 

X 1 


















Ui 

UJ 

Ui 


UJ 

Ui 

Ui 

u. 




o 

VJ 

w w> 


















m 

Ml 

m 

m 


in 

m 

ir 

♦ 



1 UJ 

UJ 


1 1 
















< 

< 

< 

< 

4 

< 

4 

4 




o 

Q 

m i/i 

o u 
















u 

U 

u 

u 

W 

(J 

U 

'yj 


m 

in 

in 


in m 

h- K 



•M. 


04 



















Ml 

M> 

m 

in K 

h- 

< 5 

►4 

4 4 















i: 

z 

z 

2 

z 

z 

7 

T 

< 

4 

4 

< m 

in 

Z X 

CL a 

> >- 

>- 

>- 

rg 

N 











o 

o 

o 

O 

o 

o 

O 


X 

X 

i. 

Z 3 

3 





♦ 

1 

♦ 

1 











»-« 

t-* 

►4 

—4 

»4 

•-« 


•-4 




X 

X 

K ►- 

♦ 1 


■f 1 
















m 

in 

in 

m 

in 

w1 


O 

O 

e 

ID X 

i 

z 




•MT 

*»' 









m 




.j 

-j 

j 

-i 

J 


J 

-J 


2 

z 

Z 1- 


4 < 









in 


Ml 








:3 

7J 

2 




“5 


M 


»i4 


-1 J 

• 

• 

• • 

t- 

1- 

»- 

4 


m 


Ml 



o 




X 

X 

X 

X 

X 

X 

a 


J 

t) 


k*l .41 

uJ 

J J 

in Ji 

m i/i 

oJ 

sJ 

.4J 



X 


X 







o 

o 

o 

o 

o 

o 

o 

o 

< 

< 

4 

< z 

Z 

UI UI 



m 

in 

m 

01 







»- 




X 

QL 

X 

X 

X 

X 

X 


o 

o 

o 

o ^ 

M4 

a a 

X X 

Z X 

u. 

4X 


X 


UJ 





4 




(I 

a 

0. 

a 

a 

a 

a 

Cl 




-1 CD 

$ 

o o 




u. 

u. 

u 

IL 


> 


> 



1-4 



< 












Z 

2 

X X 



K 

o 

o 

o 

o 




t-4 



X 



4 


0 


0 


X 

J3 


• 

• 

• 

• UI 

Ui 

0. X 

I/I 1 


in in 






H- 





4. 




> 

> 

> 

> 

> 

> 

> 

> 



K 

H* 


1 1 

D : 


3 3 

• 

• 

• 

• 


1-4 


4 



> 



Z 

t~« 


K4 

k-4 




1-4 

X 

a. 

a. 

CL CM 

‘5* 

Z Z 

X c 


X X 

o 

iD 

iD 



m 


9 












1 



X 

X 

X 

rF 1 

f 

UJ 9 

X - 


X X 

• 

• 

• 



o 








2 

in 

Ml 

M) 

in 

Vi 

in 

m 

Ml 

X 

a 

X 

a “J 

3 

Z z 

1- IH 


H- H* 

u 

u 

9 

9 


X 




48 




i 



ASir> (SA-^IO) 1./V OPERATIONn pLIfaHT TRAoLC'ORY . , I«;pEF^'; lOfi ANALYSIS 
TRAJECTOHY IJIS;'FRS10t,S AT 0«bIT INSfRTIUN 
S-IVh PROPULSluN/flON-Pi-OPULSION THkEE SIOM.. nFVlATlONS 


1 


\ 


I 




O 

>- 
(£ J 
I- < 

z s 
Ui o 
<J z 
O 4 
111 


>- 
UJ J 
3 < 
(T £ 
K O 


2 IL <£ e 

3 O UI 

e> a: Q 

a U'-' 

< a 


X 0^ 
t: u 
o a 


’^fouia<oincvi^r*>h>o^o 

jY^^fOroojH^oo^oj 


•n.(^«4oaa)^^0A04’ 


I . 

tAr*>A0<0^A0«40^*4tO4)A0 
«A«fO^(AiOr^AJOiX) ^6iO 

r’r * * 


I i i 


CM 


0^O^D0^A€D4^*40'^^l>C^<0M) 

9A6^0>^^lA«Or%C\lOa>M>rOh* 


I 


I ^ CM 

I 


4>^c^iT(rcir*^cH)(^A£cO‘A£A£atti^ir(V4^0‘ 

r-eoofOCMf''«H(Nj^04A(\toisOin«Hv40^ioc\io«^vOO 

4^ r I r I I r r 1 1 » ^ ^ i • 1 1 1 i cm 

lO I I 


rM>0:^^^<0«Hr-rOKlM)fOK|fO<M«^M>«OrMCM^*HiniOin 

oj*h»hoooooooooo«h*hoooooooooo 


^ ^ I 

I 


> 

CM 

1 


• 


• 

• 

• • • 

• • 

• 

• » • 

• • 

• • • 


• 

o 


• 

u o 

<J 

1 

<0 

HI 


•1 

M ?o 

Ml O 

Ml 

xo>f^r'*®o*0'cM 



sO 

11 a 

111 

1 

d m 

X *0 X O \0 ^ 

CM 

O' 

K' J*x 

o 

O' 

M5 O ® 

^ tn ^ 


CM 


o 

Z UJ 

1/1 

1 

4* CM 

O CM 'J, (M 

<M 

O' 

CM n X 

X 

O' 

CM 

to 

r CM o 


O' 


CO 

C 2 

V 

1 

O' 


aH 1 




1 


1 


1 


•>4 



<J Ui 

<M 

1 

<0 


1 



to 

to 






to 


to 


2 

1 

O' 






1 








1 


w 

1 


















1 

1 

1 

I 

X 

1 















>• 


1 
















1- 


1 
















»-* 


1 
















»- o 


1 
















H M 


1 

n 

O 

OX>0 >OnO^'X >0 

o 

o o to 

O 

X 

OOM9 OX>v 0 Os 0 


O’ 


o 

X (X 

1 

1 

s 


CM O O O O O O 

o 

o 

o o ^ 

CM O 
in o 

o 

o o o 

o o 

O o o 


«-4 


lO 

*x •- 


1 

rH 

o 

o o o o o o o 

o 

o 

o o m 

o 

o o o 

o o 

o o o 


m 


m 

o r 


1 

rH 

o 

o o o o o o o 

o 

o 

o o o 

o o 

o 

o o o 

o o 

coo 


o 


o 

UJ 


1 

O 

o 

o o o o o o o 

o 

o 

o o o 

o o 

o 

o o o 

o o 

o o o 


o 


o 

o 



o 

o 

o o o o o o o 

o 

o 

o o o 

o o 

o 

o o o 

o o 

o o o 


o 


o 

o 


i 

• 

• 

• •••••« 

• 

• 

• • • 

• • 

• 

* * • 

» » 

• • • 


• 


• 

Ui 


1 

1 



III 1 1 




1 


1 

1 





• 


T u: 



1 

r' 

w ^ 

r- 

O CM ^ 

<T 

O’ 

o o 

•1 O o <M 

CM O fO 

<n «-* (M CM O 1 

O’ 

O ,A 


u 

1 


MJ O 1^. 


0 


to 

to 

>L 

nC r- 

r- o <i J 

O’ 


o c 

O 

O 

o 

w 

O • 

lO 



'.J 


• 

• t 

•J 

» 

• 

• 

• 

• 

• 

• • 

• • 

• • 

• 

* 

* » 

» 

* 

* 

• 

» 1 

• 

-1 H 


IT 


o 

<X) o 

CM 

CM 

1 


to 

•0 

CM 

<M 

1 


1 


• 


1 


1 

1 

o 

u. 




CT* 

1 

1 




1 



1 










1 






Ml 



















1 

1 

1 

1 

1 
















♦ 

1 








1 

























1 







n CM 

to 

o 

iff 



CO 

X 

X CM 

CM 









1 














o 

O X 

XV 

V — 

p»» 







1 














-1 

J ^ 

34 

4 4- 

1 







1 







UJ UJ 

u« 

Ui 

kLt 

W 

U' 

X 



U 

u 








1 







1/1 Ul 

tn 

in 

UI 


in 

m 

•f 

• ^ 

1 UJ 



X 

X 





1 







< 4 

< 

< 

4 

4 

< 

4 



o 

oin 

m 

u 

u 





t 







o u 

o 

u 

U 

U 

u 

U 

in 

in in 

l/> 

in 

m 

H 

»- A 

X 




^ 1 














in 

in in 

vn V 

V 4 

4 

w 

n 4 

4 




1 








z 

r 

z 

Z 

z 

z 

4 

4 4 

4 in 

in > 

Z 

X 

X V 

V 

V 

V 

rs. N 1 







o 5 

o 

o 

o 

o 

o 

o 

Z 

z z 

Z 3 

3 





♦ 

1 

4 

1 1 







^ »1 

pH 

n 

<H 

"H 

»-H 

pH 



X 


V 

-f 

1 + 

1 




1 







i/t (A 

in 

m 

J1 

in 

in 

in 

o 

o o 

lO X 

1 i: 

z 








in 


1/1 




-1 


.1 

J 

J 

J 

-i 

z 

z z 

Z V 

t- 4 

4 







1 


2 




-i3 

3 

3 

3 

3 

3 

3 

•H 

•X »H 


3 

3 

• 

• • 

• 

V 

u> 


V 1 

1/1 






ex a 

a 

X 

X 

X 

X 

X 

J 

3 3 

3 uJ 

3 3 

3 

in 

ji n 

U) 

4J 

u 


3 1 

X 






oo 

o 

o 

o 

o 

o 

o 

4 

4 4 

4 Z 

Z UJ 

3 



»H 

m m 

m in 1 



t- 




oc a 

a 

X 

X 

q: 

nr 

X 

o 

O O 

O 

X 

a 

z 

Z X 

A 

X 

a. 

u. 

X 1 

3 


< 




X IX 

X 

u. 

X 

a 

X 

a 


•1 3 

3 O 

lOO 

5 




u 

u 

X 

X 1 

> 





<x 










Z 

z a 

X 

t- 

V V 


3 

o 


O I 

>H 


j: 



• 

X X 

X 

3 

3 

o 

Cl 

0 

• 

« • 

• UJ 

3 a 

X 

in 

u> n 

Jl 




1 

V 





It > > 

> 

> 

> 

> 

> 

> 

t- 

K 

t— 

1 

1 

3 

r> J 

3 

• 

• 

• 

• 1 

n 


_> 




*1 


n 

•H 

•1 

n 

n 

X 

a a 

X CM 

CM Z 

z 

X 

z z 

Z 

o 


3 19 1 

^n 





J 

1 1 

1 

1 

1 

1 

1 

1 

-C 

a X 

X 1 

1 O 

Q 

. 

X 

. 

» 

• 

• 

• 1 

w 





T 

Ml i/» 

in 

vO 

UI 

Ul 

n 

«n 

X 

X X 

X 3 

■>2 

2 

t- 

K V 

K 

o 

u 

3 

3 1 

X 


CM I 

I 

I 

I 

I 


<0 


I 

I 

I 

I 

t 

I 

I 

I CM 
I ^ 


} TO 

!? lO 


A.L T 

IF P<H)K QU/lL-Tx 


A9 


NiGATlVE MSS 



trajectory dispfrsions at 


1 


1 


to 

to 


<X i/} 

z 

Z O 
O 

h- 

tO 

cr z *-• 
UJ o > 
Q. u. 
o' »- c 

iH ac 

' iO> 

>- — o 

q: *-• i-i 

O to 

H ►- 

U LJ 
^ C J 
T ' r 
< O X 


tO 

J 

D 

a 

0 

a 

1 

z 

o 

z 

N, 


o 
a 
o 

X 

-H 0. 

c 

^ 33 

> 

I 

< I 

to lO 


0 

< 


I 

U Q K ^ 
Ul 3 t9 
< X S UJ 
X M >H O 
to IL N w 
< 


X UJ — 

t9 ^ ij 

uJ 

-J I- iO 
U. 


^ o H ^ ^ «M ^ ^ ^ o o o 4 “ “ " " 



^ « 0 ^ CM <V I 
I I 

m 



i 

01 

rt 

:t 

to 

^0 


00 

X 

X 

CM 

0! 




1 

1 



1 








o 

o 

X 

I > > 

A 



1 

• 



1 









J 

J 

J tf < 4> 

1 



1 

1 



1 Ui 


Li 

Ui 

Ui 


Ui 

UJ 




Ci ti» 

w 



I 

1 



1 to 


to 

to 

to 

to 

to 

to 

♦ 

1 

♦ 

1 U4M 

X X 



1 

1 



1 < 

< 

< 

< 

< 

< 

< 

< 




a 3to 

tO u 3 



1 

1 



1 u 

o 

u 

u 

u 

u 

o 

tj 

to 

to 

to 

to to 

to H * 



4U -t 1 

1 



1 








J} 

to 

to 

tO < 

< »4 Ml 4( < 



1 

1 



1 z 

z 

z 

z 

z 

z 

z 

z 

< 

« 

< 

< (0 to X 

X a a>- 

>- 

>- 


1 



1 o 

o 

o 

o 

o 

3 

o 

o 

£ 

X 

X 

X D D 


♦ 

1 

♦ ^ ! 

1 



1 'H 

*-• 





►4 

-4 




X qc^- 




1 

1 



J tO 

to 

to 

to 

to 

to 

to 

to 



o 

X zz 

z 

«■« 


1 

1 


01 

» -1 


J 

-J 



J 

J 

z 

z 

z 

z >- >• < 

< 



t 1 

to 1 

Ji 


1 3 


3 

o 

o 

3 

X 

o 

•4 

•4 


-4 _J 

-J • ?• • • 

»- 

►- 

i 

to • 

tO 

O 

1 -L 

a 

X 

a 

0- 

X 

X 

X 


o 

o 

O uJ ^ -J 

^ to <4 j tO to 

UJ 

4 

oj m 1 

X 1 

X 


1 O 

o 

o 

o 

o 

3 

o 

o 

< 

<L 

< 

< z z u 

UI M IM»4 IM 

to 

to 

to (0 1 

1 


h- 

1 X 

X 

X 

X 

X 

X 

X 

X 

o 

o 

o 

o H« M a 

azxxx 

u. 

X 

XUl 1 

UI 1 

oi 

< 

i J X 

<x 

a. 

0. 

0. 

a 

a 

X 



-i 

^ o 

O 1 

X 

a 

XU 1 

> 1 

> 

H4 

1 4 











ZZXXK>f»*H> 

o 

O 

o3 1 

1 


X 

1 Z 43 

:0 

13 

X 

43 

XI 

X) 

13 

• 

9 

• 

• UI I4l 0. 

(L tO WtO tO 



1 

K 1 


<t 

1 ^ > 

> 

> 

> 

> 

> 

> 

> 

►- 

K 

•- 

e- I 


• 

• 

• » 1 

Ml 1 

< 

> 

1 ;£ >-« 



1-4 


HI 

fi4 

N4 

0- 

a 

(L 

a nioiz 

Z X XX X 

t» 

t» 

td <0 1 

10 1 

td 


1 O 1 

1 

1 

1 

1 

1 

1 

1 

X 

X 

X 

X 1 1 o 


• 

• 

• « 1 

O 1 



» 2 Ji 

to 

to 

tO 

tO 

tO 

to 

to 

a 

a 

X 

ai TZ 

Z W 


o 

u O 1 

X 1 

z 


50 


i 


k 




■ 

1 

1 UJ 

1 

1 





i 


1 

i 



1 -1 •- 

1 

• 

• 

• 

• 

• 

• 1 

• 1 

• 


1 o X -« 1 


o 

o 

X 

CM 

•H 1 

1 



1 >-< CU CD 1 

oc 


jO 

X 

I.M 

CM 1 

r- 1 



1 X *-« _J 1 

O' 

o 

V 

vO 



1 

M 


1 U .xl >- 1 







*H 1 

•H 


1 >J. 

1 

1 










1 

1 u: 

1 

1 










1 Q i- 

1 









{/> 

1 O Z 

1 









>• 

1 X UJ 1 

c 


d- 

4- 

O' 

O' 1 

O' 1 

O' 


1 £ O 1 

o 

o 

o 

O 

•H 

1 

•HI 1 


< 

1 'Ll 

^ 1 

w 

c 

z. 

C 

C: 

C 1 



z 

1 O J) Q 1 

• 

• 

• 

• 

• 

• 1 

• 1 

• 

< 

1 cn jc — 1 










1 < 

1 










1 

1 









o 

1 

1 









'•H . 1 

1 

1 









A ~ 

1 

1 









JC. C 

1 -I • 

1 









UJ >-» 

1 < X ^ 1 

o 


C\! 

CM 

O' 

<^ 1 

O' 1 

O' 

CL Z 

1 K >-* O 1 

o 

o 

3 

o 


«H 1 

1 

*H 

l/) o 

1 •- -J UJ 1 

O 

c 

c 

O 

o 

O 1 

O 1 

C 

i 

1 cn u Q 1 

• 

• 

• 

• 

• 

• 1 

• 1 

• 

CJ >- » 

1 X 2 1 










1 - ^ 

1 









>- iii c 

1 

1 









Ql U1 

1 

1 









o < 

1 

1 









H* *-« <* 

1 ^ 

1 









• - 

1 _l 

1 









uJ 1- *-t 

1 A 

1 









"5 i-« -T 

1 X 1 

O 

—1 

O 



O 1 

X t 

0 

< Oj 1 

1 < O 1 

o 


O 

o 


«H 1 

^ 1 


ff tr LJ 

1C Ui 1 

o 

o 

c 

o 

c 

O J 

O 1 

3 

»- C L 

1 U X 1 

r 1 

• 

• 

• 

• 

• 

• 1 

• 1 

• 


1 > *- •- 1 









1- t- . 

1 

1 









X r- 

1 . 

1 









it 

1 

1 









t-4 U Z> 

1 UJ 

1 









^ Cl ^ 

1 u 

1 









U. C •-• 

1 *3. >- 

1 









_) 

1 a 1- ^ 1 









_J UJ c 

1 1/1 *-i i/i 1 

'0 


1- 

4- 


1 

N 1 

'O 

« > r 

\ U -V 1 


•H 

o 

o 

<> 

o 1 

4 1 


i- Z' 

1 C > 1 

• 

• 

• 

• 

• 

• 1 

• 1 

• 

O UJ 

1 -I'-' 1 



cv 

CM 


^ 1 

CM 1 

CV 

1—1 jj 

1 UJ 

i 









h- Z CS 

1 > 

1 









<r o c 

1 

1 









cn *-» »- 

1 

1 









uJ c/l i/> 

1 

1 









CL X 

1 A 

1 









O UJ CL 

1 3 

1 

• 

• 

• 

♦ 

• 

• 1 

• 1 

• 

L > 

1 l-H 1 


tH 

1^ 

X 

4 

CM 1 

m 1 


UJ V) 

1 X s: 1 

CM 


"VJ 

fH 

3 

3 1 

3 1 

o 

J I 

1 < • 





X 

A 1 

A 1 

p 

U C 

1 X 

1 









Kh 

1 

1 









X >- •■ 

i 

1 









'L Cr 2) 

1 

1 









> c •-* 

1 »- 1 

CM 

(\< 

J- 

cr 

A 

IP 1 

O 1 

X 

1 

1 1^01 

r- 

Z 





C' 1 


X U .'T 

1 o s: UJ 1 

• 

m 

• 

• 

• 

0 1 

• 1 

• 

O UJ 

1 *-i •-« CO 1 

lO 

o 

n 




C 1 

r 

l: "3 T 

1 _l 1 







•H 1 


D <I 'j..' 

1 Ll 

1 









< L X 

1 

1 









-J H- — t 

1 

I 









— • 2. 

1 

1 

1 

1 









3 O 

1 

1 

A 

A 

A 

A 

A 

A 1 

A 1 

X 

-t O 

1 

1 

A 

A 

A 

A 

A 

A 1 

LO 1 

X 

\J 

1 

I 

ar 

X 


X 

X 

X 1 

X 1 


1 

1 L 

1 

♦ 

1 

+ 

1 

+ 

1 1 



< 

1 X 

1 









U3 

1 o 

1 







U 1 



t L 

1 







> 1 

> 


1 o 

1 







1 


a. 

1 

1 







f* 1 

r“ 

h- 

1 X 

1 







^ 1 

< 

A 

i o 








CO 1 

o 

< 

1 

1 



jJ 

UJ 



O I 

cu 


1 /) 

1 

ij 

J 

A 

A 



c.. 1 



i a. 

1 

o 


< 

< 






1 ^ 

1 

<1 


»- 

h- 



Zl 1 



1 c. 

1 

>- 

J- 

1/1 

A 



'J 1 

'JJ 


1 .0 

1 

A 

A 





tZ 1 

4~ 


I ^ 

1 



X 

X 



^ 1 



1 c 

1 

X 

2 

> 

> 



X 1 

X 


1 

1 

|N4 

»— « 



Zj 

I 

> 1 



i 

1 

1 

1 

1 

1 

z 

^ 1 

O 1 

6 


1 

1 

I 

i 

A 

A 

A 

A 


*»4 1 

U 1 

U) 


31 



(SA-^lu) lmOUch VEHICl-L OHthATlOMAL FLlGhT Jf^AJEuTOHy biSFtKSiOH ANALYSIS 



1 1 

1 1 

1 ^ 1 

cr 

» 

1^ 

AJ 


1 

1 

1 

1 

■H 1 

S) 


1 X t- lO 1 

O' 

K) 

o 

X 


—* 1 

T* 1 



1 w O 1 

• 

• 

• 

• 

• 

• 1 

• 1 

• 


1 »- O S 1 

0- 


T> 

!/) 


^ 1 

S) 1 

vC 


1 U .N — 1 
1 U 1 






i 

1 

1 

^ i 
1 
1 



1 1 

1 > 1 

1 V- 1 

I 1 

1 o 1 

1 O ~ 1 

1 _i »- in 1 

o 

O 

<\l 

C\J 


1 

1 

1 

I 

1 

1 

X 1 

• 

1 

1 

1 

1 

1 

«-4 1 

o 


1 _ C 1 




iL 






1 > J St • 

• 

• 

• 

• 

• 

• 1 

• 1 

• 


1 1 






to 1 

1 

O 1 
1 



1 X 1 

1 1 






1 

1 

1 

1 


•» 

1 1 






1 

1 

) 

1 


b 

1 1 






1 

1 



1 i.1 •» 1 

•H 

r- 

X) 

CM 


1 

Zi 1 

LT 

z. y- 

1 u in 1 

"D 

•o 

D 

rO 

1^ 

O 1 

***^ 1 


o < 

1 <i O N. 1 

• 

• 

• 

• 

• 

• 1 

• 1 

• 

1— I i-H 

1 i- Q 21 1 

iT 

-o 

XI 


ivi 

'J 1 

-U 1 

o 

(— -» 

1 .1 >< — 1 
1 1 


-H 

a- 

X 


1 

^ 1 

r> 

uj b 

1 1 
1 1 






1 

1 

1 

1 


-0 

1 1 
1 1 






1 

1 

1 

1 


^ ■?' 

1 H 1 

• 

* 

* 

• 

• 

• 1 

• 1 

• 


1 1 



■) 

' ' 

r 


y 1 


H- 

1 >- n jt 1 

is 


u 

■T 


M 1 

^ 1 


»— 4 

1 J M 1 

o 

'O 

a 

O 

.-o 

O 1 

r- 1 

X) 

1.: 1 

1 1 1 

to 

r\J 

X 

t'- 


1 

*H 1 

O' 

Cl u 

1 > 1 

•-4 



to 


1 

^ 1 

»o 

V L. 

1 1 






1 

1 


1 “ 1 






1 

1 


►— _ 
V, f - 

• ' 1 






1 

1 

1 

1 



• ►- 1 






1 

1 


UJ 

1 1 

• 

• 

• 

• 

• 

• 1 

• 1 

• 

Ol T 

1 m « 1 

vD 

o 

(\j 

X 

fO 

nj 1 

r- • 

CO 

o *-- 

• c in £ 1 


O' 

0- 

c 


<X 1 

1 

c 

-J 

1 a V- — 1 

<M 

fO 

X 

e 


f'' 1 

^ 1 

lO 

UJ a 

1 1 



to 

s 


1 

^ 1 


■> 

1 C 1 






1 

I 


I.' <• 

1 L 1 






1 

1 


UJ 

1 V 1 






1 

1 



1 «-H 1 






1 

1 


*1 

1 U- 1 






1 

1 


O «i 

1 I 

• 

• 

• 

• 

• 

» 1 

• 1 

• 

•— ( ►— 

1 -i 1 

rO 

O 

X 

O' 

a 

X) 1 

r- 1 

a 

tn yi 

1 U wT £ 1 

vO 

•XN 

•wl^ 

1*3 

•■4 

•o 

1 

1 

r-- 

q; 

1 < X 1 

o 


rO 

o 

lO 

X 1 

O' 1 


U- X 

1 (X 1 


-=#■ 

CM 

KJ 


1 

C\| 1 

ro 

a > 

(/) -I 

HH 1 

c in 

1 / 1 

1 1 

1 1 

1 1 

I 1 




•H 


1 

1 

1 

1 

-H 1 
1 
1 
1 


>- - 

1 1 

It- ''1 

vM 

Al 

X 

X 

r 

1 

X 1 

1 

C^ 1 

,n 

£r X 

1 T UJ O 1 

r- 


rO 

X 

o 

CO 1 

cr 1 


C 

1 : UJ 1 

• 

• 

• 

» 

• 

• 1 

• 1 

• 

*- 1 

1 l/T 1 

fC 

r j 

_ 

X- 


1 



u -n 

1 J ^ 1 






1 

-c 1 

-f 

UJ 

“3 ^ 
< UJ 

£T Z 
H* •-> 

1 X 1 

1 1 

1 1 
1 1 

1 1 






1 

1 

1 

1 

1 

1 

1 

1 

1 

1 


T 

1 1 

m 

\r\ 


in 

in 

' 1 

1 

X' 


1 1 

in 

tf) 

in 

m 

XI 

X 1 

X 1 

X 

o 

1 1 

X. 

X 

E 

X 

r 

X 1 

X 1 

X 

J 

1 X I 

■¥ 

1 

+ 

1 

+ 

1 1 

1 



1^1 






I 

1 



1 O 1 






1 

U 1 

UJ 


1 "T 1 






1 

> 1 

> 


1 IT 1 






1 

1 

*— 


1 1 






1 

1- 1 

t- 


1 Z 1 






1 

^ 1 

•X 


1 O 1 






1 

X 1 

o 


1 1 



UJ 

UJ 


1 

O 1 

UJ 


1 -n 1 

ulJ 

Uj 

IS 

c 


1 

0. 1 

Z 


1 X 1 

IS 

o 

< 

« 


1 

1 



1 ~i 1 

« 


— 

f- 


1 

J 1 



1 A. 1 

t- 

H 

n 

in 


1 

i 



1 sTi 1 

in 





1 




1 >-« 1 



C!T 

a 


1 

t-< 1 



1 1 

2 

.J 

> 

> 


1 

XI 1 

iJ 


1 1 

N>< 



•M 


3 1 

£ 1 

£ 


1 '1 

1 

1 

1 

1 

£ 

£ 1 

O 1 

O 


1 1 
1 1 

in 

U) 

u. 

U' 

»-l 

1 

1 

U 1 
1 

o 


i 1 

1 1 






1 

i 

1 

1 



52 


1 



C' 

u 


UJ 

cr 

<. 


1/1 

p—t 

\j} 

> 

-I 

< 


71 

a 


a. 

l/l O «A 


V UJ c 
X 1/1 

o z < 

K* T 

lU t- « 
T w .1 
<t n I 

or tr bj 
I- t- L. 

— I- ■ 

L Z -• 1 • 

. t!> 

h- *-• UJ Z 

Z -I 0. 

U. O 


_J Ul z 
<£ > Z 

r * 

0 U) 

>-• 'jj 

t- r z 

< o < 

q: »-i 1— 
UJ 1/1 71 
X X 

UJ U-' 

a > 

J 71 -I 
j -< I 
U C 71 

*— * 

1 >- •> 

ijj (y 

> o 

K I 

I -0 

O UJ 
Z “> O 
Z <r ’.J 

< Cd .z 


j 


■M 

I 

< 

71 


71 

< 


U 


u 

X 


« 

u 


e 


1 

1 

o 

i/l 

T 

(X 

o 

1 

1 

O' 1 

O' 

• 

1 

7 1 


- 71 I 

rO 

vO 

(T 

4 


O 1 

£ 

1 


O 'V 1 

• 

• 

• 

• 

• 

• 1 

• 

• 1 


a X 1 


4 


■VJ 


<H t 

<M 

fO 1 


M — 1 
1 
1 
1 




x-4 


1 

1 

1 

1 

1 


>-s 1 
1 
1 
1 
1 


1 

1 

1 

1 






1 

• 

1 

1 


1 

i 

1 

1 


1- 7) 1 



O' 

4 

n 

7 1 

4 

r- 1 


C V 1 




0 


1 

V 

■i 1 


O 2. • 

• 

• 

• 

# 

• 

• 1 


• 1 


X — ’ 1 
1 
1 
1 



0 

7) 

■so 

-O 1 

1 

1 

1 


'P 1 

1 

1 

1 


1 

1 

1 

1 

a- 


a: 

4 

X 

1 

1 

1 

1 

CM 

1 

1 

1 

£ 1 


t- 7) 1 

4- 

CO 

cu 


X 

-0 1 

7) 

£ 1 


O V 1 

• 

• 

• 

4 

• 

• 1 

• 

• 1 


a z 1 

4- 

If) 

rH 

CM 


CM 1 

rO 

7 1 


X — 1 
1 
1 


tH 

4 

4 


1 

1 

1 

4 

4 1 
1 
1 
1 


1 

1 

1 

• 

• 

r- 

• 

• 

J 

• 

1 

• 1 

• 

1 

• 1 


UJ Z 1 

OJ 

O' 

O 

XJ 

c: 

^ 1 

£ 

O' 1 


N 1 

|X 

lO 

X 

■s^ 

•O 

•O 1 

'M 

4 1 


1 

X) 


0 

7) 


1 

O' 

r*- i 


1 

1 

1 

^■4 


ro 

K) 


1 

1 

1 

ro 

K) 1 
1 
1 
1 


1 

1 

t 

• 

• 

• 

• 

• 

1 

1 

• 1 

• 

1 

1 

• 1 


1 

r) 

£ 


4 

4 

4 1 

CO 

7 1 



o 



o- 

vX 

vC 1 

<v 

X 1 


V 1 

CVJ 

lO 

X 

<C 

X 

r- 1 

O' 

I 


1 


•H 

4 

4 


1 

4 

m 1 


is 1 

1 

1 






1 

1 

1 


1 

1 

1 


1 

1 

1 

• 

• 

• 

• 

• 

1 

1 

• 1 

• 

1 

1 

• 1 



<D 

£ 

4 

7 

O' 

•s> 1 


r 1 


X 1 

•o 

00 


71 

fO 

•o 1 


O' 1 


X 1 

vO 

o 

4 

O 

7 

7 1 


f'' 1 


1 

(O 

4 

o 

•H 


1 


«H 1 


1 

1 

1 




^4 


1 

1 

1 


**4 1 

1 
1 


1 

1 

SM 


4 

O'- 

7 

1 

1 

7 1 


1 

1 

7 1 


J O 1 



rO 


o 

o 1 

a 

4 1 


r UJ 1 

• 

• 

• 

• 

# 

• 1 

0 

• 1 


- 1 

'f'i 



v‘ 


1 




t— w 1 
1 
1 



-< 



1 

1 

1 


1 

1 

1 

1 


1 

1 

1 

1 

7) 

7 

7i 

1.0 

7 

1 

1 

b'i 1 

7 

1 

1 

7 ' 

0/ 

1 

71 

7 

7 

7 

7 

7 1 

7 

7 1 


1 

X 

X 

•V' 

X 

X 

X 1 

X 

X 1 

m 

X « 

+ 

1 

+ 

1 

+ 

t 1 


1 

u 

Z 1 






1 


1 


O 1 






1 

u 

X 1 

m 

2" 1 






1 

> 

> 1 

CO 

0 







1 


Hh 1 

u 

1 






1 


^ 1 

u 







1 


< 1 


O 1 






1 

7 

£ 1 

*o 

•— ( 1 




UJ 


1 

O 

UJ 1 


71 1 

UJ 


o 

o 


1 

X 

^ 1 


X 1 

o 



< 


1 


1 

•4-4 

J 1 



•M 



1 


_i 1 


U, 1 

X 

K 

7 

7 


1 


UJ 1 

X 

7J 1 

vO 

7 




1 


21 1 


1 






1 


M 1 

<0 

3 1 

X3 

J 

> 

.> 


1 

0 

£ 1 

u 

1 




H-4 

z 

O 1 

2: 

2 1 


1 

1 

1 

1 

i 

z: 

S 1 

o 

O 1 


1 

1 

1 

1 

71 

7) 

7 

7 

#-• 

1 

1 

1 

1 


U 1 

• 

1 

•K 


53 



TASLL {ConT*; 











1 

1 





C 1 






1 

1 





U 1 

• 

• 

• 

• 

ft 

• 1 

• 1 

ft 1 




(- S 1 

(O 

CM 

O' 

X 


•-I 1 

p-4 i 

7) 1 




p— p ' — 1 

t*") 

CM 

r~ 

u 



4** 1 

J 1 




►“ 1 





Lu 

n 1 

7) 1 

7 1 




J 1 






1 

1 

t 



% 

< 1 






1 

1 

1 

t 

1 

1 


l/l 



r 1 

• 

• 

• 

• 

ft 

1 

• 1 

1 

• 1 

ft 1 

r-* 



^ 1 

r« 

O 


f^ 


O 1 

Cx. 1 

pO 1 

'7) 



3 1 

o 

in 




n 1 

:: 1 

to 1 

> 



O ^ 5l 1 

o 

sT 

x: 



to 1 

•H 1 

1 

-1 



X < — 1 


CM 


£ 


1 

^ 1 

Ju 1 







r / 

1 


1 

1 

1 

1 

S 









1 

1 

1 

\ 





Li. 1 






1 

1 


5 



-1 1 






1 

1 



, 


J 1 






1 

t 


j' 



< J! 1 

73 



O' 

rO 

■o 1 

a t 

1 

r. 



-■ < O 1 

CVJ 


0 

-f- 

O 

J 1 

I 

pftr 1 




t- oj 1 

■>H 


o 

(O 

o 


1 

f<: 1 

i 

X 1— 


X J a 1 

• 

• 

• 

« 

• 

• 1 

ft 1 

ft 1 

w 

C *' 


UJ J 1 






I 

1 


1— 1 

►-* >~1 


— T -T 1 






1 

1 


- 

t- > 


>-• -S 1 






1 

1 

1 

1 


>- 

jj z; 








1 

1 



j 








1 

1 


Z/ 

ZZ -1 


' J 1 






1 

1 


t- 

. ■ 


u 1 






1 

t 

1 

1 


LiJ 



p—l ^ — -^1 






1 

1 


■> 



a. >/l 1 

X3 

iVl 


73 

O' 

u 1 

0 1 

1 


r 1 


U V 1 

•H 


V ' 

•r> 

fo 

1 

:f 1 

.S' 1 

.1 

Q: 


10 5 1 

• 

• 

• 

* 

ft 

• 1 

ft 1 

ft 1 

t- 

i.- b. 


h _ 1 



f 

c\. 


*• 1 

iv ' 

Cm 1 




.1- bj 1 






t 



h- 

t— ^ 








i 

i 


J 

v; ►- 


L. L 






1 

1 


O 









I 



'■H 

■■J D 








1 




Q. X 


U K 1 






1 



LL 

C >-* 


iT. vO 1 






1 




_J 


X <I ~ 1 

O 

r- 

vC 

•H 


vb 1 

C 1 

OJ 1 


liJ 


t- uJ O 1 

to 


fO 

iM 

o 

C 1 

X 1 

^ 1 

< 

> X 


1-1 UJ 1 




;0 

o 

C 1 

1 

"O 1 

2 

r «. 


1.: • z: 1 

• 

• 

• 

• 

ft 


ft 1 

ft 1 

C 

LiJ 


~ t”! w 1 






1 




aJ 


O 0 • 






1 



f- 

X O 


_j 1 






1 



<< 

O 








1 



X 

►H K 








1 



UJ 

1/1 uT 








1 




X 


6 .iJ 1 






1 



o 

UJ X 


*-• C 1 

73 

O' 

o 

CM 

X 

1 

K) 1 

K" 1 


a > 


1- Z 71 1 

h- 

X 

cv 

. — p 


C 1 

1 

<\t 1 

xl 

7) >-• 


uJ >“ J 1 

o 

o 

-'J 

• M 


O 1 

v\i 1 

c\J 1 

-J 

1 


X -• O 1 

• 

• 

• 

• 

ft 

• 1 

ft 1 

ft 1 

u 

O l/l 


O t- t 






1 



t-H 



" 1 






1 



I 

V •■ 


o 1 






1 



b! 

X T, 








1 



3> 

O 








1 




t- 1 








1 



X 

•O 71 


t— — 1 

M 

'M 

-f 


n 

n 1 

O' 1 

0 1 

U 

lU 


X M U 1 


.-J- 


■■ 

c. 

*7“ 1 

r 1 

& 1 

T* 

;j 


O •- uJ 1 

• 

• 

• 

• 

ft 

ft 1 

ft 1 

ft 1 

o 

<t jj 


•-1 >-< 7( 1 

rO 

to 

c 

O' 


1 

<r 1 

w 1 

< 

X X 


-1—^1 






1 

1 

1 


j— p-i 


U. 1 






1 












1 



•Mh 

> 








1 



O 


• 







1 




j 



7) 

./) 

i/) 

71 

/) 

71 I 

^ 1 

if) 1 

M 




l/l 

1/1 

in 

l/l 

'.n 

b'p I 

In 1 

iA 1 

1 




X 

X 


X 

X 

.1 1 

U- 1 

a. 1 

« 



'^ 1 

♦ 

1 

-f 

1 

•f 

1 1 



1/1 



^ 1 






1 



*1^ 



1 






1 

UJ i 

UJ 1 




O. 1 






1 

> 1 

> 1 

CL 



^ 1 






1 

»> 1 

1 

t- 









1 

1— 1 

H 1 

1/1 



— 1 






1 

H4 1 

^ t 

<a: 



b 1 






1 

1/) • 

O 1 




-4 t 



J 

.iJ 


« 

O 1 

J 1 




s/J 1 

ItJ 

UJ 


o 


1 

0. 1 

X 1 




±. 1 

<0 

o 


431 


i 






J 1 

< 

< 


1- 


1 

Cj 1 

a 1 




i. 1 

>- 



7) 


1 

uJ 1 

^ ! 




V/) 1 

(/) 

l/l 




1 

ZZ 1 

Z 1 




1 




J3 


1 

9^ 1 

1 




C-* 1 

a. 


> 

> 


1 

LL. 1 

CJ 1 





•>4 

•-« 


»>4 


D 1 

^ 1 

1 





1 

1 

1 

1 

s: 

X 1 

O 1 

O 1 





(/) 

l/l 

*/l 

71 

H>4 

1 

O 1 

U 1 


54 



1 


lU 

_1 

cc 

< 


u> 



l/» 

1 (T 



>- 

1 O 



J 

1 3 



c 

1 < 

■J^ 


!?* 

1 ^ 



<c 

1 1 

X T 



1 « 




1 ? 



o 

1 Ui 




1 - 



l/i z 

1 



a o 

1 



uJ 

I 



a z »- 

1 

>- 


O! o < 

1 U-: 

►- 


>—«»—« *—i 

1 UJ 

•-I ^ 


z >- -» 

1 O 

U Ul 



1 - 

: X 


>“ LlJ Z 

1 (£ 

-J s: 


X 1/) 

1 UJ 

UJ 


o z < 

1 0. 

> 


H* 

1 

1 



L*J V— ^ 

1 

1 



3 >-i 7) 

I 

>- 


< X 1 

1 UJ 

♦— 


a a X 

1 tu 



K C l_ 

1 C 

U »“ 



I o 

O X 


r- H 2 

1 - 

1 

i.. 

1 — 

1 •- 

•*— 


•3 

1 


K 

1— 1 UJ z 

1 


*7* 

_l 0. i 

» 


c 

u. o ►-• 

i 


u 

-1 

1 Ul 



J lu O 

7 . ^ c- 

O U. 

I ; I 

f- z c 
c O < 


<r 

Ui 


Lft 

<C 


k/ 

Z 


H- i 

• 

• 

• 

. 

. 

• 

< i/t 1 

M 

O' 


O 

o 

CM 

_j ^ 1 

■C 

J 


•— 4 


i; 

1 X T 1 

CM 


3 - 

3 - 

o 

O' 

^ — 1 



rTi 

lO 

CM 



5 

U. 

1/1 


LU l/» 
O 3 - 

►t ►■* 

O' 3 > 
tiJ < 

a. -L 


3 

o 


K. 

>0 

cy 


if) 


i». 

(V 

■ 3 - 


33 

•-4 




CM 


K) 


vO 


m 

c. 


cc 

00 


r- 

vO 


3 

cv 


IT 

IT, 


»-• 

1 



U 

UI 

n 

1 

uJ 

J 

j 3 


u. 

1 

ID 

O 

< 


U.» 

1 

< 

< 

J- 


CL 

1 

1 - 

H 

t /1 

iO 

A 

1 

J) 

J) 




1 



3 

CO 

O 

1 

S 3 

30 

J» 

> 


1 

n 

f 

H' 

►- 


1 

1 

t 

1 

1 


1 

•J) 

If) 

/) 

o') 


U' 


o 

:v) 


d- 


cr 

vC 


O' 

X 

in 


') 




r, 

vC 


or 

►H H- 

1 

1 







Ul 

l/) U 3 

1 

1 







X 

X 

1 UJ 

/) 1 

• 

• 

• 

* 

• 

« 

c 

Ul CO 

1 Ul 

3 1 

r- 

OJ 

sD 

c 

oc 

O' 


X > 

1 CD 

►H ^ 1 


fO 

cC 

X 

sO 

X 

uJ 

c /1 — 1 

I O 

3 X 1 

cn 



X 

o 

O' 

-I 

-* 1 

1 X 

< — 1 



o 

o 

J- 

■o 

o 

3 c /1 

1 < 

X 1 









1 

1 







X 

>- * 

1 

1 







UJ 

X !T 

1 

1 







> 

O •- 

1 

1 








»- 1 

1 » 

^ 1 

CM 

rv* 



J* 

J' 

z 

o n 

1 X 

ul U 1 


o* 

■o 

t) 


o 

u) 

U' 

1 o 

y UI 1 

. 

• 

* 

* 

• 

* 

, 

3 3 

1 •-< 

-• C/> 1 

m 

lO 

o 

o 



3 

< 'ul 

1 _I 

*- 1 







< 

X Z 

1 X 

1 







J 

J— f-H 

1 

1 

1 

1 








i 

1 

1 

1 

1 







o 

O 

1 

1 

i/) 

A 

y. 

yi 


7 ) 

■r-l 

CJ 

1 

1 

i/) 

A 

i/i 

7 ) 


7 ) 

CM 


1 

1 

X 

Cm 


V 

c: 

X 

1 


1 

X 1 

+ 

1 


T 

4> 

1 


55 


I 


C0N*bI(,L(' ^-0SITIVF RbS 10, 9‘^ 7929. 6-52. 7.16 2.45 397f . 3965 



1V‘f Lh (C'^'’1T*‘ ) 

ilU) launch VEHiCLt OPtPAT^O^AL FLifit I Y ISF-.^S.O: ^i.,‘LYblS 


1 


1 


1 


t- 

1-4 >- 

1 

1 

CVl 

a- 

4- 

nO 

-r J 

1 

0 

nO 


rC' 

r 

t— <« o 

1 

o 

rO 


CO 

*o 

r >. uj 

1 • 

• 

• 

• 

• 

Uj o o 

U Z — 

c: -a. 

1 -« 
1 
1 


•VJ 

4- 

'O 

-4 


I ' ' ■ 

1 »- o O 1 


43 

•o 

M 

1 jj • 

•o 

t-4 

H 

-H 

j ^ ^ 1 

1 ar UJ 1 

1 C U 1 

1 1 

■ 1 

« 

• 

• 

# 

1 • 

1 t 

1 — 1 

1 V O 1 

• 

• 

• 

• 

1 u> ^ Ui 1 

fO 

O 

a 

nD 

1 I— Q LT 1 

IP 

a 

cv 

c* 

1 Z uJ \ 1 

J- 

lO 

cr 

cc 

1 O ■?: <M I 

1 C UJ 5 1 

1 1 

■ 1 

CM 

-H 

tO 

fO 


_J 

UJ < 15 
3 X oi 

Z ^ 
< 


uJ 
(- jj 


1 

1 

CM 

p 

O' 



_T) 

n o 

Ui 

1 

■ 

tr 

Kj 

p 

■o 

cO 

r» 

fO 

2 X 
J3 J 

Q 

1 

1 

« 

• 

•H 

• 

T 

• 

J 

• 

• 

■0 


a K) ® 

a vO 
o ?o -O 


IP 

C' IP 

r~ rO 

X) » 


o P -:r O 

^ to "'J 

o c iT n -o 

c o o o c 

oo='^- 


1— 1 

i 

M 

•r 

X U O 1 




a 2 UJ i 

• 

• 

• 

*-i >-i to 1 

_l l_ ^ 1 

u. 1 

1 

1 

rO 

to 


1 

1 

1 

i/) 

p 

n 

1 

tn 

tn 

y 

1 


j: 

d. 

0. 1 

+ 

1 

-f 


■ 

1 




u 

1 

Lkl 

u 

c 

c 

1 

O 

o 

-4. 

< 

I 

< 

< 

C— 

►“ 

1 

►- 

r— 

P 

yi 

• 

</> 

Ui 


X 

1 


X 

1 

JC 

(U 

> 

> 

1 

t-4 

»-4 

»-4 

r-4 

1 

1 

1 

I 

1 

1 

(/) 

«P 

UI 

«/) 



JH 

at 

iLl 

X 


o < 


Cl > 

>• UJ Q 
X i/I 

o z < 

1— •-» z 

<j 

ijj I- >-t 

T i-i 71 
< d I 
X Qt UJ 
t- C U. 
O' 

»- K X 
1- 


O lU 


u 

M 'jJ 

_J 

1- Z CXI 

X 

« o < 

< 


h- 

Ul 71 71 


q- at _ 


O UJ cc 
CL > 
ui 1/1 >-< 
J *-• I 


I/I 


V/1 


UJ 

X 


-1 1 

1 t- ^ 

1 


.-t 

•i 

13 

-A 

■1 

1 


1 

o 

z j 

I U. D <i> 

1 

oo 

r- 


lO 

(ij 

<\J 

1 

in 

1 



1 X UJ 

1 

o 

o 

CM 

CM 

o 

o 

1 

IM 

1 

CM 

- 

1 ut o 

1 

• 

• 

• 

• 

• 

• 

1 

• 

1 

• 


» 


1 

1 






i-« UJ o 

1 1— ~ 

1 

CJ 

CVJ 

a 

Ji 


-J 0. s: 

1 X u o 

1 

r- 

it 

fO 

ai 

c 

u. o *-« 

1 o s; ui 

1 

• 

• 

• 

• 

u 

_l 

1 7) 

1 

K> 

K1 

c 

O' 


J Ul Q 

1 _i I- 

1 



•H 



< > Z 

1 li. 

1 





0 

Z Z C. 

1 

1 






O M 
< < 
X 

i/1 


CJ O 71 

1 0. 

1 

+ 

1 

X 

1 

1— 1 

1 X 

1 





X >- - 

1 o 






UJ £t X 

1 cc 

1 





> O 

1 o 

1 





•- 1 

1 

t 





I O 01 

1 z 

1 





o u 

1 o 

1 





z 1 a 

1 l-« 

1 



uJ 

'jJ 

3 <t UJ 

1 71 

1 

U1 

U 

'S 

o 

4 Ot Z 

1 IT 

1 

•o 

o 

< 

4 

J *- « 

1 UJ 

1 

4 

4 

1- 

1“ 

Xi 

1 X 

1 

1- 

♦- 

01 

71 

- X 

1 71 

1 

71 

71 



3 O 

1 

1 



o 

X 

•H u 

1 X 

1 

X 

X 

> 

> 

:\J 

1 

1 


*-i 

►H 

H- t 

1 

1 

1 

1 

1 

1 

1 

< 

1 

1 

71 

71 

o'! 

7. 


t/1 

X 


1/1 

o 


1/1 

o 


1/1 

71 

X 


71 

71 

r 


71 

7) 

X 


71 

71 

X 

+ 


71 

71 

X 

I 


o 

£ 


57 


COMblNEL positive: KbS 10,99 



ASTP (SA-210) L/V OPERATIONAL FLIGHT TRAJECTORY DISPERSION ANALYSIS 
THREE-SIGMA FLIGHT ENVELOPE OF PERTINENT DESIGN PARAMETERS 

FIRST STAGE FLIGHT 


\ 




t 


1 


i 

I 


I 



58 


k 










ASTP (SA-210) L/V OPERATIONAL FLIGHT TRAJECTORY DISPERSION ANALYSIS 
THREE-SIGMA FLIGHT ENVELOPE OF PERTINENT DESIGN PARAMETERS 

FIRST STAGE FLIGHT 


1 


1 


S cn IS 

<C CO 

z w Z 


OOr-<r^O^O\CX)ONi-l^<tlACOOOr~CT'00'Or-IO<ru^i-<0'CMu~i<l-OOvO'i)<f 

■4'0'.-<«3-«a-o\o»r^i-t^i^e>^0'3’0»-imi-iinino\eMr^mi-icoooo'oocT' 

u-ir^'0(Si-<QOO'vOr^<fvtCM--iQOr-'U~if^oJOO'r^r-'f^<tc^ro<NtNiC'4<N 

C\lM<nr^MCNCNlr'4C'4fMCNtSr>li-Jt-<i-)r-4t-irM 


O O 
Z < ^ 
< H O 
H W 
Z < Q 

0 ^ 
H 

M O 

01 


oooONOoovJ'i^O'i-i'O^cooot^oOi-iou^'-'i^O'd'c^oonfnc'^i-ion 

iCTNvj'£io\(*iirimoOO\0\'^c^aOfOvDf— i-<r<tO00v0^r^<j 

^0'u-ivO'Ooovooor^ooooo\oo--ir^fnp-.cn^Oc'iO'i^'-'u^O'iriO‘AO 

oooooooooooooi-<o<-*0'-<»-<cMf-ti-*-^eMi-ii-<-^e'4-^cM 


o ^ 
z 

H oS /-V 
H O Q 

< H < 

S3? 

MCM 

• o s 

O Z 'w' 
Bfi M 
W 

< 


m<tr->cMt~'ir\'fivDir>ot^C4aNr-pgn<3>00i-ic^i-icMvD00O'D00r'OO' 
cMOu^'-iooO'J*^'— iin<froocou^mcnmooooimoO'Dvoo<-*--'i-i 
OOCNni^fOLOr-ic^i^i— icNi-<<fCMr— inooo-^CNr^O'csof^i— I'J— <<3’ 

PO<l-CM'^CMstCV|-d-C>l<tCM<tCM'd’CNt<J-CMmcNinCOinCOvO<rvD<rvO'3-vD 


lAOr^’-i'Joou^,— icr>t~-i— i-^'X)00vD'£)O>— ioo<J'vounooOr^c^-4'<N 
CslOOOvOCOOOOvOrOi-HCMONC^OCOi— •r~-mCOONr-4rs.(ncMvO^C»1<MvOCN 
oOCT'oocT\0'ocj\oO'-'t-''-ic'icoco<r<tu->vO\Doooor-.aooocMrOt-(mt-i 

O O O O O T— ^ O ^ ^ f— * t— ^ f— * I—* t— * f— * ' — ^ rH f— 4 1—4 1—4 1—4 O O * — * O O O O 


+ I+ I+ I+ I+ I+ I+ I+ I+ I+ I+ I+ I+ I 


H 

32 W O 

o 

m 

o 


o 

ir» 

o 

IT» 

o 


o 

o 

o 

SIG. 

• 

o § w 

00 

00 

ON 

ON 

o 

o 

f**' 


CM 

CM 

CO 

CJ 

CJ 


On 

M M cn 







fH 

1-^ 




w 

M 

u 

o 

SEP. 

Ui 

CO 


i 


59 




AaTP (SA-210) u/v OPERATIOMai FLU^HT ThAotCTonf . mpi-FSIOt. AtAiYSlb 
PEHFORMANrr TRADE-oFfS at S-IU/b-IV,i SiPaFAIiON 


1 


U UJ 

ui o 
X z 
»-« <. 

Li. a — 

s: 

I u'- w 

H L /1 

a: o 

<c 

oJ U 


3 

Z u- 
z c 
o z 

2: < 

o a 


z X 

U. 

X < 


UJ X Z O 

o o 
< *- 
Q. -J 
U. 


XI ^ ^ 
U UI U i/> 
< X C V 
U ^ 

U iJ — 


u; 

c 


-J 


I III i 0 lA in m » w *4 

i <M MOO I W .4 I 
itn¥^ I 

I 


occr»K:>ca‘^<\,-<ih'M^jioaa(T 

— • 4 omiod I ^ O' O' 


^ G «*■ w r-. 

<sa>to^^« 4 r^r-K>fOi 10 lO 10 

II CUCM I 

I I I 


P^(MOsOO»r>«4(V<XJC|00<MlO'0<|iOOOO'0 ^ 
tO^* 4 <-«sD> 0 * 4 wOOOOOOOOOOCOOC, 


I OJ 01 I 

I 


• I 


wO‘ca'<Nir^trNC«« 4 ^ 4 ^<c*-xC«j'i:i»K: — 

r*oAiK>(Ma 9 NO\fiK>«o^^*A« 4 r^CMw» 4 (^c^co^ 


f^a'CNio(\ic^a'0'«nN0i * 4 ruoo® 
CM <M ^ ^ I II CM CM a 

I I I 


I I 


M><M'X>^QlAO^O<MOr^r>» 0 « 4 \ 00 ^(V^CM^in 
•^lA'Oinr^OlU^^'OlAt^-HOiA'HCMI 
fOlO^(MO)OMC\|^« 4 | r><AII I 

II III ^ «4 

I 


O(MC;a^O4-c0iX)AD>0OOOOOdOOOOOO 
rO^eCM^ ^ ^ ^-r^-HOOOCCJOOOOC- ou 

•H ^ I ^ «N II 
I I 



1 






0^ 














1 






0 , 

X 


A 











1 




A 



U) 

-1 












1 




If? 

If? 






A ^ 









1 








0 

0 

ffi 

JD 0 

0 



«•« 





1 




♦ 

1 

u 

u 

0 

0 

3 

_J Ui 

UI 

*■* 

A 0 

iP 





1 




•— 

w 

u 

u 

0 

0 


Li 

0 

u 

ip Ua 

u; 





1 



— 

\ 

s* 

»/> 

CO 

*H 

•4 

0 

0 ♦ 

1 

Ui 

UJ 0 

a 





1 



If? 

If? lAj 

Uf 

4 - 

1 

4 

1 

0 

0 


0 

0 4 

1 

«*« 

«•» 



i 




h- 

K 

w 

w 

w 

w 


•4 X 

X 

4 

1 - 

w 

z 

2 

z z 


1 



•♦• 

1 < 

< 

N 

X 

X 

X 

♦ 

1 • 

• 

w 

*-* X 

X 





1 

♦ 

1 

w 

w a: 

a 

UI 

Ui 

_i 

-1 


w sn 

l/> 

X 

X • 

• 



«4 ^ 


1 

«.* 

w 

X 

N » 

TC 

►- 

H- 

< 

< 

X 

X *-» 

PU 

• 

• «A 

(A 

0 0 

0 0 


1 

N. 

X 

Ui 

Ji 0 


< 

X 

X) 

3 

Ui 

iA X 

X 

i/I 

lA 

X 4 

• 

• 

• • 


1 

l/> 

Ui 

UI 

UI ~i 

.J 

tT 

X 

0 

0 

UI 

UI 


r 4 

•-< £ 

z 

♦ 

1 

4 1 

J) 

1 

i/i 

iA 

< 

<t u. 

u. 

X 


t -4 

»<4 

< 

< f- 

K 

£ 

Z 




^ w 


1 

< 

< 

r 

s 


0 

a 

n 

v/l 


Z lA 

t/l 


H 

H 

X 

X 

X X 


1 

jC 

S 


X) 


J 

-J 

xt 

Ui 


3 

3 

K 

>- iA 



h- 

N- H- 


t 



0 

0 z 

2 

u. 

u. 

a: 

a: 

• 

• X 

X 

VA 


3 

^ Ui 

UI UI 

t- 

1 

0 

0 

< 

< < 

< 





0 . 

^ X 

z 

3 


2 

lAiA 

(A (A 

< 

1 

< 

< 

0 

c 


0 

c. 

X 

z 

0 

0 »- 

K 

X 


X 

lA. 

U. 

li. U. 


1 

0 

0 


-J K 

K 

z 


< 

»4 

X 

X 


X 

X»- 

K 

a. 

u. 

U. lA. 


1 

-i 





< 


2 

2 

a 


I 

►- 

H* 


0 

0 

30 






^ 3 

3 





1 

1 ^ 

U 


J 





j> 

1 

; X 

H 

1 

1 o: 

a 

0 . 

a 

X 

QC 

z 

2 1 - 

K 

z 



iJ> 

(P 

iP 0 


1 1 

0 

0 

0. 

a X 

2 

L/l 

i/I 

a. 

X 

0 

p •-• 

M 


4. 0 

3 

0 

0 

u u 


1 

. J 

-1 

QC 

OC K 


1*4 

*-« 

Ui 

UI 

z 

2 X 

a 

>• 

> X 

X 

>*• 

>- 

M M 


ORIGINAL PAGE IS 
OF POOR QUALTIY 


k 


60 



A'->rP (SA-tlO) L/V OPERATIONii FLIGHT TohjECTORY . iI<;PEft‘;iON ANALYSIS 
'’LPFORmANCF. TR/i.C-OFFS at OwblT IbbtRTION 


1 


KJ 33 

r-* l-i _J 

XU — 

uJ 2 
> 


U 
^ iT 

X Z 

«c 

u. a: 

y 

Xif. - 

H 

a o 

j 

u u 


Q 

Z UJ 

DO -« 

o z s 

□C < 

o a: 




*0O M X y ^ S. u'- J-OAt MO'XJ>»000-^'00 


II III 


I I ^ 

I 


• x> 

I lO 

I 


>i »o ' 
-4 I <M 

I 


.X, <Z 0 r 

I I ^ ® -1 -» 

^ I I 


^O^a><M^O'<MCMO'0^»-«T‘l<>ino«H<\|Oa'J’ir>r^cOOCMCM^OO*OTO<M3)fVJ’0 


o^^iooo^r^'sioin 

41 in I in m ^ i 

I I I 


O O' »o 
h- r*> (M (M 

I I 


I ^ 
I 


II •-« I 

I 


I ^ ^ it *o 

I r* o lo K) 
^ I 
I 


0\0vpw<0r*-O»«MrOr-fOrOK^iO0'w»O<MiO-^in0'»OfMK)iO40O'O*f^O'»^O'CMinD*O 

<\i<M.^<0'^fOOior^ONr^io«4o^(M(v.:t4'>ooo'a^ooio<DininoinK)«4^^ 


OlOOOlO«^^tOK>lO 

III II 


cv m O O I 

O O K> ^ 

I 

I 


^^•oioiOiO^inin m 

II t ^ I 

I 


I «H vt >C If) (O <M 

^ (v; 

•H 0^ I 

t 


z u 

1 

^<CfOK)0^0(X 

c .-. 

O 1 

ocr^O'Xooc; 

>— • — < 

J t 


-1 K 

J) 1 

t 1 <H (M 1 

U. 

^ 1 

1 


I 



1 





0. a 

1!3 3) 




















1 





L/1 l/> 

-J -4 




















1 






A 

A 









o 

o 


Z 

z z z 

?• 




1 






O 9 

ffi 

CD 

o o 



A 

«i« 




u 

X 








1 



•f 

1 

u u 

o o 

u 

u 

UJ UJ 



O 

o 




o 

c 

CD 

o ^ 

^ ^ 

4 

1 

4 


1 



w 


U 

C c_ 



c c 

e> 

o 

Ui 

CAi 




4 

1 

UJ 

Ui o 

coo 

•».» 


•— 


1 


A 

X 

X 



O 

o 

'f 1 

u 

UJ 

o 

a 




•«-' 


O 

o • 

• • • 

X 

X 

X 


1 



UJ 

UJ 

1 

> 1 

o 

o 


a 

o 

♦ 

1 


A ^ 


•— X 

X 

4- 

1 4 

1 4 1 

CA 

CA 

A 


1 

a*. 


»- 

t- 

w w 

w 

»*• 

•H 

X X 

4- 

1 


w 


z z z 

Oj 

X CA 

cn 


w 

W V 

A 

CA 

A 


1 



1 < 

< 

X X 

X X 

♦ 

1 

• • 

w 


X 

X 



u 

-I ^ 


X 

X X 

XXX 

< 

4 

4 


1 

♦ 

1 

a 

q: 

UJ u 

u u 

«>• 


1/) C/I 

X 

X 

• 

• 


^ ^ 


Z 

z 

C/1 

to K 

4- I- ►- 

Z 

z 

Z 


1 


— N. 

X J 

'« 

K h- 

< < 

X 

X 

H« M 

• 

» 

lA 

v/l 

o 

3 0 0 

o 

o 



M kjj 

Ui UJ u 


o 



1 

•N. 

N 

o 

o 

< <t 


cA 

J) 

X X 

l/l 

cO 



• 

• • • 


O X 

X 


£ jy 

yi A wA 

o 



1 

0) 

(/I 1/) 

1/) u 

_j 

a a. 

LJ O 

(/) 

J) 




X 

s 

4 

1 4 1 



K 


X 

XXX 

< 

4 

4 

0) 

1 

jy 

1/) < 

<( 4X. 

u. 

s 


4 

4 

K K 

z 

X 



w 

w w 

4 

1 


X 

X u. 

X a. X 

o 

o 

o 


1 

< 

< X 

Z 


o o 

U1 I/I 

X 

£ 

C/I I/I 



h- 

1— 

X 

XXX 

W 

- X 

X 

K 

»- O 

o c o 

-1 

u 



1 

V 

X 

3 

3 

-J -J 

U oi 



D D 

h- 

H* 

J) 

Ji 

»- 



u 

3 



o o o 





I 


o 

O Z 

z 

u. u 

a: X 

• 

• 

X X 

C/> 

1/1 

D 

O 

UJ 

UJ uJUi 

z 

X J- 

H 

2 

2 C9 

X 

K <\J 




a < 

• : < 

< 


a 

a. 

I I 

D 

D 

X 

X 

l/> 

C/l l/i 

X 

X»-4 

»>• 

< 

< C3 

u o u 

O O X 

< 

1 

< 

< o 

o 


u c 

X Z 

o 

o 

»- K 

X 

X 

X 

X 

X 

XXX 

2 

Z X 

X 

>- 

>- ^ 

> N M 

u u u 


1 


O -» 

JH 


z z 


X 

X 


I 

I 

►- 

»— 

u. 

XXX 










0. 

1 

_J 

u 

O 


< 4 

X X 

a 

X 

I X 

»- 

H* 



O 

3 0 0 

a 

X o 

X 

33 

n 33 

X 3 U 

X 3> 


< 




^ D 

33 



1 

u C^ 



u 

u 



> 

> > 

> 

> 

> 

> > > 

> 

> 

> 

:> 


• X 

X 1 

1 (T 


(L a 

X X 

2 

y 

K K 

2 

2 

u 

u 

o 

o o o 

*-• 




»-• 

^ ^ l>U 







O 0. 

O. X 


ui */) 

A Z 

O 

S 


< 

« 

o 

3 

o 

^ o w 

1 

1 1 

1 

1 

1 1 

1 1 1 

1 

1 

1 


1 

u 

u a 

ac K 

1- 

>-« 

ul ul 

z 

z 

a a 

> 


X 

X 

X 

>- N fsj 

jy 

C/I C/1 

I/I 

CA 

1/) lA 

A cA lA 

lA cA A 


61 


1 Vl> L >i(d lCAI 


ASTP (SA-210) L/V OPERATIONAL FLIGHT TRAJECTORi’ DISPERSION ANALYSIS 
LARGE GUIDANCE PLATFORM AZIMUTH MISALIGNMENT EFFECTS AT ORBIT INSERTION 


1 


T 




I 




c 

tn 


I 


o 




CO 

CM 

o 


lT» 

CM 

ON 

vO 


r-H 



00 

r-l 

cn 

tT) 




00 

NO 


O 




o 

ITN 

m 




m 

cn 

o 

o 


ON 


o 

o 

o 

c 

o 

o 

o 

o 

O <r\ 


NO 






1 

1 


1 

1 

1 


<3* 


O On 
'X> m 


<3" O CN 
On O r-l I ^ 
1— I ro p- 
I nO 


CO 

m 

m 

O 

O 00 f-< 

O CN r-* 

lo O <3’ 

00 CM O ^ 

CM m On 

P-* CO 


v£> 


o 

CM 




ON 


iTs 


rv 

NO 



00 









o 





o 



00 

o 

NO 

P-. 

ir» 


lA 

ON 

00 

o 




o 

nO 

NO 



o 


r-- 

IC', 

CM 

o 



00 

o 

CM 

CM 

O 

o 

o 


^4 

o 




CN 

CM 

ON 



c 




O 

o 


o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o ^ 

ON 

o 

m 

O 


CN 

CM 

lA 

o 

cn 

nO 

CM 

1 


CO 



1 



1 

1 


1 

1 

1 

ON 

lA 


1 

CA 


CA 

in 







CM 

CM 











1 


00 




CM 

NO 


ON 




CO CO 


m 

<r 



NO 





CO 

sD 

•vf 

CO 

ON 

o 

m 

ON 










i-H 


CO 


CO 

NO 



vO 

o 


in 

NO 

in 

CM 

00 


r«- 





00 

00 

CO 



c 


LTN 

CM 

c 

o 



Mf 

o 

o 

CO 

CM 

<r 

CO 

r- 


CM 





p*. 

CO 

CM 



c 


ON 

CM 

p. 


oO 

<r 

00 

o 

CO 

f*4 

ON 

ON 

m 


r*- 

00 

o 

o 

00 

nD 

CM 

<r 

m 

'a' 

CM 

o 

CO 

00 

00 

0 

On 


o 


ON 

in 

m 

CO 

CO 

vO 

in 

in 



CO 

On 

m 

CM 

in 

ON 

NO 

CO 



m 

n 

S5 

lA 


NO 

CO 






1 




CO 

in 

CO 


<r 


fO 

On 

On 


NO 

CO 

CM 



00 

00 

n* 










00 

CM 


m 

CM 

1 


On 

<r 


bO 





CM 

in 











NO 

c 

CO 

CO 

1 




nO 


CO 



o 


in 













CM 


o 




f— 1 



m 



o 


vD 













NO 


CM 







nD 




o 

<r 

CNJ 


C 





ON 


NO 


fv. 

n- 

in 

CM 

ON 









o 


MO 


in 

Mt 



o 

o 

NO 


in 

in 

m 

ON 

00 

o 





<r 

o 



o 


CO 


CM 

o 



ON 

o 

CM 

CM 

o 

o 

O 



o 




CO 

CM 

f— 4 



o 


pv 

CO 

• 

• 

« 

• 

• 

• 

• 

* 

• 

« 

• 


« 

• * 

• 


• 

* 

• 

• 

• 

» 

• 

• 

» 

• 

o 

o 

CM 


o 

c 

o 

o 

o 

o 

o 

o 

o 

o «>• 

o 

< 


o 


'd- 

nC 

o 

o 

CO 

o 

CM 

+ 


CO 


1 


1 

1 



1 



1 1 

o 

<r 



CO 

1 

lO 

GO 

1 

nD 

f-H 

1 



CM 

CM 













ON 


1 


rN 

m 


On 

1 




1 

t 












00 

1 




1 

CO 


1— < 




I I I 


o 

Mf 


o 

in 




O' 

<r 

rH 

CO 



o 

CO 










o 




o 

r*«4 



00 


CO 

m 

1-M 


fM 

On 

NO 






NO 

CO 



c 


CM 

CM 

in 

o 




o 

in 

in 


fH 

fH 

CO 

CO 

o 




m 

•o 

CO 



o 


r>. 

r«% 

p 

o 

in 

■vt 

fM 

o 

O 

o 

o 

O 

o 

o 

o 

O 

t— » 

CM 

p'. 

o 

CM 

00 

CM 

NO 

o 

ON 

00 

•O 

T 



CM 

1 


1 

1 



1 



1 1 

o 

00 

NO 


NO 

1 

CO 

00 

1 

o 

CM 

1 



*S* 












CM 

CM 

00 


1 


O 

r- 


O' 

1 




1 

1 












VO 

r— 4 




F^ 

NO 


c^ 




I— « I II 


f 














0) 

■U 





















B 












/-N 

/• 


y-^ 


y— s 

y-> 

F— V 

y*N /-V 

0> 

,*v /*v 


y-N 



y*v 

y*S 

y^ 


u 



CO 

00 

00 

00 

00 

00 

60 60 

60 60 

c 

0) <0 CO 






00 

U 


0) 

s 

c 


a> 

0) 

<1^ 

0) 

a> 

0) 0) 

^ 0) ^ 

O 

E E E----^-> 


E 

E 


E 

(U 

4) 


m 



e tj 

T5 

*C3 

•o 

T3 

•O "O 

T) 73 •-< 

a 

E E E 






T3 

0) 



W' 

>-✓ 


w 

•w' 

N-/' 


V-/ v-y 


i 

N-X M-' >.-✓ 'W' 


•s-y 

s-y 



>.✓ 

s-y 













u 





















>■ 









4J 

•• 




• ■ 







4J 









c 












•H 









Q) 

c 











O 









E 

o 




60 


• • 





o 


o 







c 

•r^ 




c 

jc 

X 



• * 


f-M 


u 







ot 

4J 




< 

U 

4J 



F*N 

«• 

0> 


0) 







fM 

u 





3 

3 



4J 

4J 

> 


4J 








o 




j: 

E 

E 

»• 


00 

c 



0) 







C3 

CO 




iJ 

•H 

•H 

c 


«0 

<u 

v3 


E 







CP 

c 




CQ 

N 

IM 

o 


u 



CD 








M 



>^o^ 

< 

< 

•H 



3 « 

B 


U 











U 




u 


0) 

60<-i 

O 


CD 








i-i 



•tM 

U 

XJ 

XJ 

(0 

• • 

> 

U 00 

•rl 


Pk 












JZ 

X 

X 

c 

0> 

•H 

c c 

MJ 



. • 






4J 




o 

00 

00 

00 

•tM 

T> 

4J 

•<«! 

iM 


O 

<U 

• • 


• • 



o 

U 



fM 

♦H 




3 

•H 

0) 

<» 


-H 


0) 


(D 



p 

o 



d 




u 

4J 

QD 

•u 01 
0 00 

o 


B 

3 

T3 


•tM 







> 

u- 


b 

0) 

•r4 

o 

b 


0 

iJ 

3 

>• 

X 

• > 


M 








u 

4J 

Cu •• 

z c 



U 

•fI 

4J 


>s 


< 

0) 



tJ 

T3 

T3 

'O 


CO 

s 


•o 



XJ 

•H 

u 


r-4 



6 



0> 

<u 

0> 

0) 

u 

hJ 

o 

60 (2 

« 


6( 


iJ 

•H 

u 

2 


U 

•H 


• • 

n 

X 

X 

X 

•H 


0) T* 

e 

X 


C 

< 


O 

o 

b 


<D 

H 


0) 

•H 

•H 

•H 

•H 

U 

O 

•O 4J 

-W i-M 

iM 


•H 


< 

tM 

•r-> 

0 


JJ 



•o 

b 

b 

b 

b 

■u 

•f4 

3 CO .0 «B .. 

b 



Oj 


S4 

iS 

B 

• • 

O 

XJ 

tf' 

3 





c 

4J 

« 6 

C 7-I JJ 



CO 

0) 

Q> 

4J 

X 

< 

•o 

E 

J= 

;; 

4J 

Q) 

0) 

0) 

X 

0» 

0) 

•f4 1-4 

V «j jC 

« 


fH 

OO 

0) 

B 

1 


0 

CO 

00 

«F> 

•H 

U 

u 

u 

U 

u 

"8 

eOF 

U M 60 

o 


3 

»H 

00 

0) 

iM 

0> 


u 

1 *0 

4J 

(D 

(Q 

CO 

u 

o 

6 u 

OD 01 

41 


u 

V4 

o 

o 

E 

3 


CO 


fQ 

fH 

a 

a 

Ou 

CO 

01 

0> 

o e 

« 6 « 

Q 

OB CD Q 0) (0 00 

CD 

0> 

o. 

o 

0> 

u 

0) 

Pu 

1 Pu 


< 

CO 

CO 

CO 

u 

o 

o 

k3 M 

O M Z 



o 

b 

< 

Ul 

CO 

H 

b 


4? ^ 


•K 


62 


Referenced to Equatorial Radius 
(6378.165 km). 
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